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LETTER  OF  TRANSMITTAL 


Chapel  Hill,  N.  C.,  December  15,  1918. 

To  His  Excellency,  Hon.  T.  W.  Bickett, 

Governor  of  North  Carolina. 

Sir  : — I herewith  submit  my  Biennial  Report  on  the  operations  of  the 
North  Carolina  Geological  and  Econpmic  Survey  for  the  years  1917  and 
1918.  I have  included  in  this  report  brief  summaries  of  work  accom- 
plished during  this  period  by  Federal  Departments  with  which  the 
Survey  has  cooperated;  and  a report  on  the  Mitchell  State  Park.  The 
Governor  in  1917  provided  for  the  general  supervision  of  the  Park 
by  the  Survey.  A financial  statement  covering  the  expenditures  of  the 
Survey  for  the  past  two  fiscal  years  is  also  made  a part  of  this  report. 

Yours  respectfully, 

Joseph  Hyde  Pratt, 

State  Geologist. 

By  H.  M.  Berry, 

Secretary. 
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BIENNIAL  REPORT 


OF  THE 

STATE  GEOLOGIST 

On  the  Operations  of  the  North  Carolina  Geological  and  Economic  Survey 
for  the  Two  Years  Ending  November  30,  1918 


By  Joseph  Hyde  Pratt,  State  Geologist 


INTRODUCTION 

The  act  establishing  the  North  Carolina  Geological  and  Economic 
Survey  was  passed  by  the  Legislature  of  1905,  and  outlines  in  detail  the 
phases  of  work  to  be  carried  out  by  this  Department,  as  follows : 

(1)  The  examination  of  the  mineral,  forest,  fishery,  and  other  re- 
sources of  the  State. 

(2)  The  examination  of  the  geological  formations  of  the  State  with 
reference  to  their  economic  products. 

(3)  The  examination  of  the  road-building  materials  and  the  best 
methods  of  utilizing  same." 

(4)  The  examination  and  classification  of  the  soils  and  forests  and 
other  physical  features  of  the  State,  with  special  reference  to  their 
bearing  upon  the  occupations  of  the  people. 

(5)  The  examination  of  the  streams  and  water-powers  of  the  State, 
with  special  reference  to  their  development  in  manufacturing  enterprises 
and  the  preservation  of  the  sources  of  these  streams  through  the  pro- 
tection of  the  forests. 


*This  is  supplemented  by  an  act  passed  by  the  Legislature  of  1909,  which  made  a small 
appropriation  of  $5,000  annually  to  be  used  by  the  Highway  Division  of  the  North  Carolina 
Geological  and  Economic  Survey,  as  follows:  “The  object  and  purpose  of  this  appropriation 

shall  be  to  enable  the  North  Carolina  Geological  Board  to  advise  with  the  township  and 
county  authorities  in  the  building  and  improvement  of  the  public  roads  by  sending  to  the 
township  or  county  a competent  road  engineer  who  will  assist  them  in  locating  their  im- 
proved roads,  advising  them  as  to  the  best  road  to  build  and  how  to  build  it,  and  also 
give  advice  relating  to  the  best  kind  of  bridge  to  be  built  in  connection  with  the  improve- 
ment of  any  road.  The  Geological  Board,  through  the  State  Geologist,  may  make  inquiries 
in  regard  to  systems  of  road-building  and  management  throughout  the  United  States,  and 
make  investigations  and  experiments  in  regard  to  the  best  methods  of  road-making  and  the 
best  kind  of  road  material,  and  shall  disseminate  such  knowledge  by  lectures  to  be  given  in 
the  different  counties,  and  by  preparing,  publishing,  and  distributing  bulletins  and  reports 
on  the  subject  of  road  improvement,  and  shall  also  gather  and  tabulate  information  and 
statistics  on  road-building  in  North  Carolina  and  disseminate  same  throughout  the  State.” 
This  act  was  amended  by  the  Legislature  of  1917,  the  text  of  the  amendment  being  given 
on  page  11. 


10 


BIENNIAL  REPORT  OF  STATE  GEOLOGIST 


(6)  The  examination  of  the  water  supplies  of  the  State,  with  special 
reference  to  sinking  deep  artesian  wells. 

(7)  The  preparation  of  reports  regarding  these  investigations. 

As  will  he  seen  from  the  above  outline,  the  work  of  this  Department 
is  varied  and  extensive,  and  touches  the  diverse  interests  of  all  sections 
of  North  Carolina,  with  their  varied  climatic  and  topographical  con- 
ditions. 

To  carry  on  all  the  lines  of  work  outlined  as  being  the  objects  of  the 
Geological  Survey  at  one  time,  with  the  small  annual  appropriation  at 
present  allotted  for  this  work,  would  be  an  impossibility;  but  the  Geo- 
logical Board  undertakes  and  carries  out  such  of  these  investigations  as 
seem  to  be  most  urgent  and  as  can  be  accomplished  with  the  said  appro- 
priation, supplemented  by  the  heartiest  cooperation  on  the  part  of  the 
various  Federal  bureaus,  such  as  the  United  States  Geological  Survey, 
the  United  States  Bureau  of  Mines,  the  United  States  Office  of  Public 
Boads  and  Rural  Engineering,  the  United  States  Coast  and  Geodetic 
Survey,  the  United  States  Forest  Service,  the  United  States  Fisheries 
Commission,  the  National  Association  of  Audubon  Societies,  the  Ameri- 
can Association  of  State  Highway  Officials;  and  various  State  Asso- 
ciations such  as  the  North  Carolina  Good  Roads  Association,  the 
North  Carolina  Drainage  Association,  and  the  North  Carolina  Forestry 
Association. 

The  Survey  not  only  makes  investigations  in  regard  to  present  con- 
ditions of  these  various  natural  resources  and  conditions  affecting  the 
State’s  advancement,  but  where  there  is  an  apparent  need  for  a change 
of  method  in  order  to  conserve  and  perpetuate  certain  of  our  natural 
resources,  such  as  our  forests,  our  commercial  fisheries,  and  our  water- 
powers,  it  seeks  to  acquire  all  possible  information  and  to  give  such 
publicity  to  this  as  will  acquaint  the  people  of  the  State  with  such 
conditions  and  as  will  be  of  service  to  the  General  Assembly  in  the 
formulation  of  laws  needed  to  utilize  and  conserve  these  natural  re- 
sources. It  is  believed  by  those  familiar  with  the  work  of  the  Depart- 
ment that  many  of  the  great  economic  problems  of  the  present  and 
future  are  involved  in*  its  work.  Every  effort  has  been  made  to  educate 
and  arouse  the  people  of  the  State  to  the  proper  methods  of  conservation, 
not  only  of  our  so-called  natural  resources,  but  an  effort  has  been  made 
to  inaugurate  better  methods  of  road  construction,  and  in  the  building 
of  systems  of  roads  which  would  do  more  than  anything  to  make  avail- 
able these  natural  resources.  Such  educational  work  is  carried  on 
by  means  of  reports,  press  articles,  addresses,  conventions,  exhibits, 
demonstration  work,  etc. 

The  State  Geologist  was  a member  of  the  North  Carolina  National 
Guard,  and,  when  the  United  States  entered  the  war,  he  was  called  into 
military  service.  The  Geological  Board,  at  its  meeting  on  June  15, 
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1917,  granted  him  a year’s  leave  of  absence  for  military  service.  He 
was  called  into  service  on  July  27,  1917.  Upon  bis  recommendation, 
tbe  administrative  work  of  tbe  Survey  was  left  in  tbe  bands  of  tbe 
Secretary,  Miss  H.  M.  Berry. 

Tbis  report,  therefore,  covers  a period  of  more  or  less  change  and 
adjustment  to  new  conditions.  During  a portion  of  tbe  time,  however, 
tbe  Secretary  was  able  to  keep  in  close  touch  with  tbe  State  Geologist, 
who  was  stationed  at  Camp  Sevier  until  about  tbe  middle  of  April, 

1918.  Also,  all  matters  of  importance  have  been  discussed  and  jointly 
agreed  upon  by  tbe  Secretary  and  tbe  State  Forester. 

Because  of  constant  changes  in  conditions ; of  ever  increasing  demands 
for  certain  raw  materials;  of  vital  need  for  certain  propaganda;  tbe 
members  of  tbe  Survey  staff  have  been  called  upon  to  furnish  an  unusual 
amount  of  information  to  Government  agencies,  companies  and  indi- 
viduals; so  that  tbe  regular  work  of  tbe  Survey  has  bad  to  give  way 
in  many  instances  to  these  necessities  which  have  arisen  out  of  war 
conditions. 

LEGISLATION  PASSED  BY  THE  GENERAL  ASSEMBLY 

OF  1917 

The  act  authorizing  $5,000  annual  appropriation  to  tbe  Survey  by 
tbe  General  Assembly  of  1909  was  amended  so  that  this  appropriation 
may  be  used  for  mineral  and  geological  investigations. 

Tbe  act  is  as  follows : 

AN  ACT  TO  AMEND  CHAPTER  915  OF  THE  PUBLIC  LAWS  OF  NORTH 
CAROLINA  OF  THE  SESSION  OF  1909,  RELATING  TO  THE  WORK  OF 
THE  NORTH  CAROLINA  GEOLOGICAL  AND  ECONOMIC  SURVEY. 

The  General  Assembly  of  North  Carolina  do  enact: 

Section  1.  That  section  two  of  chapter  nine  hundred  and  fifteen  of  the  Public 
Laws  of  nineteen  hundred  and  nine  be  and  the  same  is  hereby  amended  by 
adding  to  said  section  after  the  word  “Board”  in  the  second  line,  the  follow- 
ing: “to  investigate  the  location,  occurrence  and  development  of  mineral  prop- 
erties and.” 

Sec.  2.  This  act  shall  be  in  force  from  and  after  its  ratification. 

Ratified  this  the  26th  day  of  February,  1917. 

A new  act  was  passed  regarding  tbe  development  of  areas  of  land 
along  lines  similar  to  tbe  North  Carolina  Drainage  Law.  According 
to  tbis  law  tbe  State  Geologist  has  to  appoint  various  men  to  carry  on 
tbe  different  lines  of  work  authorized  in  making  plans  for  tbe  develop- 
ment of  tbe  area.  The  State  Geologist  is  also  requested  to  go  over  tbe 
reports  and  either  approve  or  reject  them. 
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Another  act  relates  to  the  development  of  Southwestern  2\"orth  Caro- 
lina, and  reads  as  follows : 

AN  ACT  TO  ENCOURAGE  THE  DEVELOPMENT  OF  WESTERN  NORTH 

CAROLINA. 

The  General  Assembly  of  North  Carolina  do  enact: 

Section  1.  For  the  purpose  of  assisting  in  the  development  of  that  area  of 
western  North  Carolina  embraced  by  the  counties  of  Buncombe,  Henderson, 
Haywood,  Transylvania,  Polk,  Jackson,  Macon,  Swain,  Graham,  Cherokee, 
and  Clay  counties,  by  encouraging  the  construction  of  good  roads,  preservation 
of  the  forests,  utilization  of  forest  products,  development  of  water-powers, 
installation  of  electric  power  and  light  plants,  telephone  systems,  cattle  rais- 
ing, trucking  and  other  industries,  and  by  taking  such  other  steps  and  means 
as  may  tend  to  open  up  and  improve  the  conditions  of  said  area,  so  as  to  bring 
about  the  best  and  most  far-reaching  results,  there  is  hereby  created  a board 
of  trustees  of  said  area  which  shall  be  known  as  the  Board  of  Trustees  of  the 
Southwestern  North  Carolina  Mountain  Counties,  which  board  shall  be  com- 
posed of*  three  members  from  each  of  the  counties  mentioned  above  in  this 
section;  and  the  first  trustees  for  each  county  and  their  terms  of  office  shall 
be  as  follows:  Buncombe  County,  H.  A.  Coggins,  for  two  years,  W.  Vance 
Brown,  for  four  years,  Rufus  Weaver,  for  six  years;  Haywood  County,  Dr. 

R.  L.  Allen,  for  two  years,  W.  S.  Martin,  for  four  years,  T.  L.  Gwynn,  for  six 
years;  Henderson  Coulnty,  S.  T.  Hodges,  for  two  years,  D.  S.  Pace,  for  four 
years,  J.  W.  Bailey,  for  six  years;  Transylvania  County,  J.  M.  Allison,  for  two 
years,  J.  A.  Miller,  Jr.,  for  four  years,  C.  M.  Taylor,  for  six  years;  Jackson 
County,  A.  C.  Reynolds,  for  two  years,  Coleman  C.  Cowan,  for  four  years, 
G.  W.  Sutton,  for  six  years;  Macon  County,  J.  E.  Rickman,  for  two  years,  Dr. 

S.  H.  Lyle,  for  four  years,  J.  Frank  Ray,  for  six  years;  Swain  County,  S.  W. 
Black,  for  two  years,  Gola  P.  Ferguson,  for  four  years,  Kelly  E.  Bennett,  for 
six  years;  Graham  County,  G.  W.  Shuler,  for  two  years,  R.  L.  Phillips,  for  four 
years,  P.  M.  Sawyer,  for  six  years;  Cherokee  County,  J.  W.  S.  Davis,  for  two 
years,  R.  S.  Parker,  for  four  years.  A.  G.  Deweese,  for  six  years;  Clay  County, 
O.  L.  Anderson,  for  two  years,  G.  H.  Haigler,  for  four  years,  and  N.  H.  Rogers, 
for  six  years. 

Sec.  2.  The  trustees  named  in  this  act  shall  run  for  the  time  indicated,  and 
their  successors  shall  be  appointed  by  the  boards  of  county  commissioners  of 
the  several  counties  in  which  the  trustees  reside,  but  by  and  with  the  approval 
of  the  Geological  Board.  One  such  appointment  shall  be  made  biennially  at 
the  regular  meeting  of  the  board  of  county  commissioners  at  their  regular 
meeting  in  April. 

Sec.  3.  The  trustees  provided  for  in  this  act  shall  meet  at  Bryson  City, 
North  Carolina,  within  sixty  days  after  the  passage  of  this  act  at  the  call  of 
the  State  Geologist,  who  shall  preside  at  the  first  meeting  and  assist  in  the 
organization.  The  trustees  shall  elect  one  of  their  number  chairman,  another 
secretary,  and  another  treasurer,  who  shall  hold  office  for  two  years  and  until 
their  successors  are  elected  and  qualified;  when  said  officers  are  elected  the 
said  board  of  trustees  and  its  successors  in  office  be  and  it  is  hereby  constituted 
a body  corporate  under  and  by  virtue  of  the  laws  of  North  Carolina  and  by 


BIENNIAL  REPORT  OF  STATE  GEOLOGIST 


13 


this  act,  under  the  name  and  style  of  Board  of  Trustees  of  the  Southwestern 
North  Carolina  Mountain  Counties,  and  shall  have  all  powers  and  authority 
granted  to  corporations  of  like  nature  by  the  laws  of  North  Carolina,  and  by 
that  name  may  sue  and  be  sued,  make  contracts,  acquire  real  and  personal 
property  by  gift  or  devise,  hold,  exchange,  and  sell  the  same.  In  case  any  of 
the  persons  appointed  as  trustees  by  this  act  refuse  to  act,  then  the  board  of 
county  commissioners  of  the  county  in  which  the  said  person  resides  shall, 
when  so  notified  by  the  State  Geologist  of  such  refusal,  appoint  at  its  next 
regular  meeting  some  suitable  person  of  the  county  to  fill  the  vacancy.  In 
case  of  any  other  vacancy  caused  by  death,  resignation,  or  otherwise  of  any 
member  of  said  board  of  trustees,  such  vacancy  shall  be  filled  by  the  board  of 
county  commissioners  for  the  unexpired  term,  as  provided  above  for  regular 
appointment. 

Sec.  4.  The  members  of  the  board  of  trustees  are  herewith  authorized  to 
attend  an  annual  meeting  of  said  board  and  such  other  meetings  as  may  be 
called  by  the  State  Geologist  or  the  chairman  of  the  Ijoard:  Provided,  how- 
ever, that  the  members  of  said  board  of  trustees  shall  not  be  entitled  to  re- 
ceive compensation  and  mileage  for  more  than  two  meetings  in  any  one  year. 

Sec.  .5.  Upon  the  request  of  the  Geological  Board  or  upon  request  of  ten 
members  of  the  board,  the  chairman  of  the  board  shall  call  a meeting  of  the 
members  of  the  board  at  the  place  and  time  stated  in  the  request. 

Sec.  6.  That  said  board  of  trustees  are  herewith  authorized  to  make  such 
rules  and  regulations  and  by-laws  to  govern  their  action  as  they  may  deem 
necessary  to  carry  out  the  purpose  of  this  act. 

Sec.  7.  That  said  board  of  trustees  shall  not  incur  any  expenses  beyond  their 
per  diem  and  mileage  hereinbefore  provided  for,  which  can  become  a charge 
against  the  county,  except  that  when  the  said  board  of  trustees  have  collected 
any  moneys  for  carrying  out  the  provisions  of  their  act  they  shall  have  the 
authority  to  expend  such  moneys  and  in  such  manner  as  they  may  deem  best: 
Provided,  that  the  treasurer  of  the  board  of  trustees  shall  each  six  months,  on 
or  before  the  fifteenth  day  of  January  and  of  July  of  each  year,  send  to  the 
chairman  of  the  board  of  county  commissioners  of  each  county  which  has 
trustees  on  said  board  an  itemized  statement  of  receipt  of  expenditures  for  the 
preceding  six  months  ending  December  thirty-first  and  June  thirtieth  of  each 
year. 

Sec.  8.  The  board  of  trustees  are  authorized  to  solicit  subscriptions  of 
moneys,  lands,  supplies,  and  other  materials  which  they  can  use  in  carrying 
out  the  provisions  of  the  act  to  arrange  for  or  assist  in  arranging  for  exposi- 
tions to  be  held  in  Western  North  Carolina  in  counties  not  in  this  act,  at 
which  to  exhibit  resources  of  Western  North  Carolina;  to  make  or  assist  in 
making  exhibits  at  expositions  or  fairs  held  in  other  counties  or  States. 

Sec.  9.  The  board  of  county  commissioners  of  the  several  counties  mentioned 
in  this  act,  and  the  board  of  aldermen  of  the  several  cities  and  towns  in  said 
counties,  are  herewith  authorized  to  contribute  to  the  board  of  trustees 
created  by  this  act  for  the  general  fund  of  the  county  or  city  or  town  such 
sums  of  moneys  as  they  may  deem  advisable  to  assist  the  said  board  of  trustees 
in  carrying  out  the  purposes  of  this  act. 

Sec.  10.  The  various  State  departments  are  herewith  authorized  to  co- 
operate in  every  way  possible  with  the  said  board  of  trustees  in  carrying  out 
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the  purposes  of  this  act,  and  at  the  request  of  the  chairman  of  said  board  of 
trustees  shall  furnish  said  chairman  with  copies  of  the  publications  of  their 
department  in  so  far  as  they  shall  be  available. 

Sec.  11.  This  act  shall  be  in  force  from  and  after  its  ratification. 

Ratified  this  the  5th  day  of  March,  1917. 

According  to  this  act,  the  State  Geologist  called  the  hoard  of  trustees 
together  April  27,  1917.  He  presided  at  the  meeting  and  assisted  in 
the  organization  of  the  trustees.  The  following  officers  were  elected : 
W.  Yance  Brown,  Asheville,  President;  K.  E.  Bennett,  Bryson  City, 
Secretary;  G.  H.  Holmes,  Tryon,  Treasurer. 

The  State  Geologist  was  requested  to  act  as  ex  officio  member  of  the 
board  of  trustees. 

An  amendment  to  the  North  Carolina  Drainage  Law  was  prepared 
by  a committee  of  the  North  Carolina  Drainage  Association,  of  which 
the  State  Geologist  was  a member.  The  bill  embodying  the  amendment 
was  passed  practically  as  introduced.  The  State  Geologist  assisted 
in  every  way  possible  in  the  passage  of  this  bill. 

The  State- wide  Road  Law,  the  State  Automobile  Tax,  and  the  Prison 
Reform  Law  were  drafted  largely  by  the  State  Geologist.  Although 
not  passed  as  drawn,  all  of  these  acts  will  accomplish  many  of  the 
results  desired. 

PERSONNEL  OF  THE  SURVEY  STAFF 

The  personnel  of  the  North  Carolina  Geological  and  Economic  Survey 
Staff  for  the  two  years  covered  by  this  report  has  consisted  of  the  follow- 
ing, who  have  been  employed  either  for  the  whole  or  a part  of  their 
time : 

Joseph  Hyde  Pratt,  State  Geologist  and  Engineer. 

J.  S.  Holmes,  State  Forester. 

Miss  H.  M.  Berry,  Secretary  and  Statistician. 

Geologists — John  E.  Smith,  Edward  W.  Berry,  Joseph  A.  Cushman,  Clarence 
S.  Ross,  G.  F.  Loughlin,  W.  S.  Bayley. 

Chemists — Frank  Drane,  J.  M.  Bell. 

Stenographers — Miss  Myrtice  Greenwood,  Miss  Elizabeth  Bain,  Miss  Minnie 
Queen,  Miss  Grace  White,  Mrs.  E.  S.  McGehee. 

Temporary  Stenographers  and  Clerks — Miss  Elizabeth  Craig,  Mrs.  Laura 
Payne  Mangum,  Miss  Mildred  Moses,  Miss  Margaret  Berry,  Mrs.  M.  E.  Berry, 
Mrs.  James  S.  Moffatt,  R.  S.  Chapin,  Mrs.  W.  W.  Pierson,  Mrs.  T.  J.  Wilson, 
Mrs.  M.  B.  Strayhorn,  Miss  Agnes  Barton,  William  Allston. 

Office  Assistants — Gilbert  Craig,  David  Rose,  Bryan  W.  Sipe. 

Temporary  Janitor — A.  N.  Johnson. 

Draftsmen — C.  W.  Higgins,  W.  F.  Morrison. 

Fire  Wardens  and  Laborers  on  Mitchell  State  Park — D.  L.  Moser,  E.  H. 
Sawyer,  Fred  Moser,  Samuel  Tow,  W.  L.  Ward,  Tom  Ward,  Homer  Ward, 
Herman  Ward. 
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GEOLOGICAL  AND  MINERALOGICAL  INVESTIGATION'S 

MINERALOGICAL  INVESTIGATIONS 
A Mineral  Reconnaissance 

During  the  field  season  of  1917  a rapid  survey  was  made  of  certain 
mineral  deposits  for  the  State  Geological  Survey  by  Mr.  John  E.  Smith, 
Mineralogist  of  the  Geological  Department  of  the  State  University,  and 
Mr.  Clarence  S.  Ross  of  the  United  States  Geological  Survey.  They 
visited  certain  mines,  developments  and  prospects  of  minerals  which 
became  of  especial  value  and  interest  because  of  war  conditions,  such 
as  iron,  manganese,  pyrite,  copper,  graphite,  coal,  kaolin,  etc. 

Mr.  Smith  visited  the  iron  mines  at  Shut-In  Creek,  Madison  County, 
and  a number  of  mines  and  prospects  of  brown  hematite  ore  in  Cherokee 
County;  kaolin  properties  of  Hugh  J.  Sloan,  situated  four  miles  south 
of  Bryson  City,  Swain  County,  were  examined;  also  a new  kaolin  plant 
on  the  Tuckaseigee  River,  3%  miles  from  Sylva,  Jackson  County;  a 
graphite  prospect  in  Macon  County;  a zinc  and  copper  prospect  near 
Panther  Branch,  Macon  County;  a kaolin  prospect  near  Hot  Springs, 
Madison  County;  and  a graphite  prospect  in  Macon  County.  Mica 
mines  in  Cleveland  County  were  visited,  as  well  as  those  in  J ackson  and 
Swain  Counties.  The  talc  mines  at  Regal,  Cherokee  County,  were 
examined;  quartz  and  marble  properties  in  Cherokee  County;  and 
barytes  mine  in  Madison  County.  The  existing  conditions  at  all  these 
properties  were  studied  and  noted  in  detail,  and  the  results  of  the 
investigations  will  be  included  in  the  report  on  “The  Mining  Industry” 
shortly  to  be  issued. 

Mr.  Clarence  S.  Ross  examined  the  manganiferous  slates  near  the  base 
of  Kings  Mountain;  the  manganese  outcrop  near  Iron  Station,  and  a 
pyrite  mine  near  Crouse,  both  in  Lincoln  County.  As  there  had  been 
no  recent  development  work  at  these  places,  it  was  difficult  to  determine 
the  value  of  the  prospects  as  a source  of  supply  of  this  mineral.  The 
manganese  prospect  near  Brevard,  Transylvania  County,  was  visited, 
but  there  was  no  indication  of  manganese  occurring  in  quantity;  also 
the  manganese  prospect  8 miles  east  of  Hayesville,  Clay  County,  which 
gave  little  indication  of  its  being  a commercial  deposit.  The  most 
promising  prospect  examined  by  Mr.  Ross  was  the  manganese  deposit 
near  Dobson,  Surry  County,  owned  by  Mr.  R.  E.  Ereeman.  Active 
prospecting  is  being  carried  on  here  and  many  masses  of  splendid  ore 
have  been  revealed.  While  in  this  general  vicinity,  Mr.  Ross  visited  a 
copper-bearing  phyrrotite  in  eastern  Wilkes  County. 

All  the  data  collected  by  Messrs.  Smith  and  Ross  will  be  used  in 
connection  with  the  report  on  the  mining  industry  for  1917. 

While  in  the  field,  mineral  specimens  were  collected  and  labelled  and 
sent  to  the  office.  These  are  to  be  used  in  the  Survey’s  collection  for 
exhibit  purposes. 
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Collection  and  Publication  of  Statistics 

The  Survey  has  continued  the  work  of  the  collection  of  mineral 
statistics  in  North  Carolina  to  he  used  in  the  preparation  of  reports 
relating  to  the  mining  industry  of  the  State.  New  occurrences  of 
commercial  minerals  have  been  investigated  and  an  attempt  made  to 
keep  in  touch  with  all  those  who  have  commercial  minerals  and  with 
the  purchasers  of  such  minerals. 

Similar  arrangements  were  made  with  the  United  States  Geological 
Survey  as  for  several  years  past  for  collecting  statistics  regarding  the 
production  of  minerals  in  North  Carolina  during  1917  and  1918. 
Through  this  arrangement,  the  State  Survey  is  able  to  collect  these 
statistics  in  cooperation  with  the  United  States  Geological  Survey,  with 
the  privileges  of  the  franked  envelope.  The  Federal  Survey  supplies 
the  franked  envelopes,  statistic  cards,  and  the  State  Survey  a special 
letter  signed  by  the  State  Geologist,  copy  of  which  is  given  below,  and 
which  is  sent  to  each  producer : 

Dear  Sir: — Arrangements  have  been  made  between  the  U.  S.  Geological 
Survey  and  the  North  Carolina  Geological  and  Economic  Survey  by  which 
the  collecting  of  the  mineral  statistics  of  North  Carolina  will  be  done  co- 
operatively by  the  two  Surveys.  This  will  avoid  duplication  of  reports.  The 
State  Geologist  would  request  that  the  producer  will  report  promptly  in  the 
enclosed  franked  envelope,  which  requires  no  postage,  as  it  will  very  mate- 
rially assist  the  work  of  the  State  Survey  as  well  as  the  Federal  Survey. 
These  reports  that  are  published  by  the  State  and  Federal  Surveys  are  be- 
coming more  and  more  in  demand  each  year  and  their  value  is  enhanced  by 
their  early  publication. 

All  information  will  be  held  confidential,  only  totals  by  counties  being  pub- 
lished, except  where  permission  is  given  by  the  individual  operator  to  use 
his  figures  separately. 

Trusting  that  you  will  give  the  request  for  statistics  regarding  the  produc- 
tion of  your  mineral  prompt  attention,  I am 

Yours  very  truly, 

Joseph  Hyde  Pratt, 

State  Geologist  of  North  Carolina. 

Field  Assistant,  U.  S.  Geological  Survey. 

This  cooperation  covers  all  minerals  produced  in  North  Carolina 
except  the  metals — gold,  silver  and  copper.  Data  concerning  these 
latter  minerals  are  collected  by  the  State  Survey  on  blanks  prepared 
by  our  own  office. 

The  1917  figures  show  that  there  was  a large  increase  in  the  production 
of  mica,  iron,  abrasives,  copper,  and  sand  and  gravel  over  previous 
years.  Of  the  metallic  minerals,  it  will  be  of  interest  to  note  that 
productions  of  chromite  and  manganese  were  made  during  1917,  the 
production  of  chromite  being  from  near  Webster,  Jackson  County.  Of 
the  nonmetallic  minerals,  corundum  and  emery  were  produced  in  North 
Carolina  during  1917,  after  several  years  of  cessation  iii  mining.  Mona- 
zite  was  produced  in  1916  and  1917  for  the  first  time  in  several  years. 
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It  is  of  interest  to  note  tlie  growth  of  the  feldspar  industry  in  the 
State,  which  in  the  past  three  years  has  grown  from  practically  nothing 
to  over  a hundred  thousand  dollars  per  year.  Constant  requests  are  be- 
ing received  at  the  Survey  office  for  information  in  regard  to  available 
sources  of  supply  of  feldspar. 

The  total  mineral  production  for  1917  was  $5,411,452,  which  is  the 
largest  mineral  production  yet  made  by  the  State.  The  increase  is 
undoubtedly  due  to  the  stimulation  of  the  production  of  certain  minerals 
through  war  necessities. 

The  recent  passage  of  the  War  Minerals  Bill  by  Congress  for  the 
stimulation  of  mineral  production  through  Government  operation  will 
undoubtedly  be  of  value  to  North  Carolina,  as  a number  of  the  minerals 
which  are  being  produced  in  this  State  are  those  which  have  played  an 
important  part  in  our  national  emergency,  such  as  mica,  iron,  manganese, 
feldspar,  corundum  and  emery,  chromite,  graphite,  monazite,  tin  and  the 
clays. 

Mineral  Specimens 

During  the  past  two  years  about  282  samples  of  minerals  have  been 
examined  and  reported  on  by  the  Survey.  This  work  was  done  mainly 
by  Mr.  John  E.  Smith,  assistant  geologist  of  the  Geological  Department 
of  the  State  University,  and  by  the  State  Geologist.  When,  however, 
the  State  Geologist  was  called  into  military  service,  some  other  arrange- 
ments had  to  be  made  for  the  examination  of  these  mineral  specimens. 
The  Director  of  the  United  States  Geological  Survey  consented  to  have 
the  specimens  tested  in  the  laboratories  of  the  Federal  Survey,  and  for 
the  past  eight  months  these  specimens  have  been  sent  to  Washington, 
and  copies  of  the  reports  on  them  filed  in  this  office. 

While  many  of  the  samples  examined  have  shown  little  or  no  com- 
mercial value,  a few  have  been  received  which  are  of  interest  and  have 
possibilities  of  developing  properties  which  would  be  of  value,  as  follows : 

Amethyst  crystals  from  Alleghany  and  Rockingham  counties.. 

Kaolin  from  Lincoln  County. 

Graphite  from  Gaston  County. 

Calcite  from  McDowell  County. 

Hematite  from  Cleveland  and  Wilkes  counties. 

Feldspar  (lime  calcium)  from  Mitchell  County. 

Tourmaline  from  McDowell  and  Gaston  counties. 

Arsenopyrite  from  McDowell  County. 

Alunogen  from  Madison  County. 

Limonite  from  Cleveland  County. 

Clay  from  Montgomery  County. 

Manganese  from  Ashe  County. 

Garnet  from  Swain  County. 

Rutile  from  Cherokee  County. 

Magnetite  from  Madison  County. 

Hematite  from  Montgomery  County. 

2 


fcjprfh  Carolina  Sfate  library 
Raleigh 
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During  1917  the  Survey  started  a series  of  tests  on  samples  of  clay. 
These  tests  were  made  for  the  Survey  by  the  Bureau  of  Standards  of  the 
Department  of  Commerce  at  Pittsburgh,  and  the  following  tests  were 
made: 

Sample  No.  167R — R.  L.  Steele,  Rockingham,  Richmond  County. 

Sample  No.  180R — Red  clay  from  R.  N.  Garrett,  Hot  Springs,  Madison 
County. 

Sample  No.  193R — Jesse  Bare,  Box  49,  R.  2,  Crumpler,  Ashe  County. 

Sample  No.  216R — J.  E.  Coburn,  Bryson,  Swain  County. 

Stress  of  war  work  made  it  necessary  for  the  Bureau  of  Standards  to 
give  up  this  work  temporarily.  With  the  return  to  normal  conditions, 
this  clay  sampling  and  testing  will  be  resumed. 

GEOLOGICAL  INVESTIGATIONS 

Limestone  and  Marl  Investigations 

The  Survey  had  been  planning  for  some  time  to  conduct  an  investi- 
gation of  the  marl  and  limestone  deposits  of  the  State  with  the  specific 
purpose  of  assembling  such  data  as  would  he  useful  in  locating  com- 
mercial deposits  of  these  materials  and  determining  their  adaptability 
for  certain  commercial  purposes,  such  as  fertilizer,  portland  cement, 
lime,  etc. 

Owing  to  the  scarcity  of  geologists  available  for  this  kind  of  work, 
because  of  war  necessities,  considerable  difficulty  was  experienced  in 
obtaining  suitable  men  for  this  line  of  investigation.  The  Director  of 
the  United  States  Geological  Survey  agreed,  however,  to  furnish  Federal 
Survey  geologists,  on  the  basis  of  the  State  Survey  paying  one  hundred 
dollars  a month  toward  the  salary  and  all  field  expenses,  the  Federal 
Survey  taking  care  of  the  balance  of  the  salary.  The  following  agree- 
ment of  cooperation  was  entered  into : 

AGREEMENT  OF  CO-OPERATION  BETWEEN  UNITED  STATES  GEOLOGI- 
CAL SURVEY  AND  NORTH  CAROLINA  GEOLOGICAL  AND  ECO- 
NOMIC SURVEY  IN  THE  INVESTIGATION  OF  THE  LIMESTONES 
AND  MARBLES  OF  NORTH  CAROLINA. 

The  investigation  of  the  limestones  and  marbles  of  North  Carolina  will  be 
made  according  to  the  following  plan: 

(а)  The  present  investigation  is  to  be  considered,  first,  from  the  economic 
standpoint,  and  the  chief  idea  is  to  make  an  economic  investigation  of  the 
limestones  and  marls.  Dr.  J.  A.  Cushman,  of  the  United  States  Geological 
Survey,  will  be  detailed  to  investigate  the  limestones  as  outlined  in  the  United 
States  Geological  Survey  letter  of  March  26. 

(б)  Another  geologist  of  the  United  States  Geological  Survey  will  be  ap- 
pointed to  investigate  the  marbles  of  the  State  along  similar  lines.  It  is 
understood  that  the  State  Survey  is  to  pay  the  salaries  of  such  geologists  for 
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the  alternate  half  months,  while  the  Federal  Survey  takes  care  of  the  salaries 
for  the  other  half  months.  The  State  Survey  is  to  bear  the  field  expenses. 
The  State  Survey  has  $1,000  to  $1,200  to  spend  in  this  investigation,  and  this 
amount  should  cover  its  share. 

The  investigation  is  to  include  a field  study  of  the  limestones,  including 
the  marls  of  Eastern  Carolina  and  the  marbles  of  the  western  part  of  the 
State,  for  the  purpose  of  securing  data  to  show  their  extent,  availability,  com- 
position, and  adaptability.  Maps  of  areas  should  be  plotted,  using  as  far  as 
possible  such  base  maps  as  may  be  available. 

In  making  examinations  of  these  deposits,  the  following  data  should  be 
determined : 

(1)  Extent  of  deposit  and  quantity  of  limestone,  marble,  or  marl  available. 

(2)  Quality  of  limestone  or  marble. 

(3)  Ease  with  which  it  may  be  quarried. 

a.  Extent  of  overburden,  if  any. 

Z>.  What  quarry  face  can  be  developed. 

(4)  Location  with  respect  to  railroad  facilities. 

(5)  Location  for  grinding  plant;  side-track  facilities. 

(6)  Location  of  water  supply  for  plant. 

(7)  Adaptabilities  of  stone  for  lime,  cement,  agricultural  uses,  building 
stone,  road  materials,  etc. 

(8)  Such  geological  data  as  will  contribute  to  general  geological  study 
of  the  Coastal  Plain,  Piedmont,  and  Mountain  Regions  (including  collection 
of  fossils,  etc.). 

The  principal  marl  deposits  are  found  in  the  southeastern  portion  of  the 
State,  especially  in  Craven,  Beaufort,  Onslow,  Duplin,  Pender,  New  Hanover, 
and  Brunswick  counties.  In  the  Piedmont  and  Mountain  areas,  limestone  is 
found  in  Buncombe,  Henderson,  Transylvania,  Macon,  Madison,  Gaston, 
Catawba,  Lincoln,  McDowell,  Yadkin,  and  Stokes  counties.  The  marble  areas 
are  in  McDowell,  Cherokee,  Swain,  and  Mitchell  counties. 

The  State  Survey  will  make  as  many  assays  or  chemical  analyses  as  are 
necessary  to  determine  the  quality  and  economic  value  of  the  limestones  and 
marbles,  but  desire  to  keep  the  number  of  analyses  as  low  as  is  compatible 
with  accurate  work. 

As  a result  of  this  agreement,  Dr.  Joseph  A.  Cushman  was  detailed 
for  work  on  the  marls  in  the  eastern  part  of  the  State.  Dr.  Cushman 
was  taken  ill,  after  being  in  the  field  for  a month,  and  the  Federal 
Survey  then  detailed  Dr.  E.  W.  Berry,  assistant  State  Geologist  of 
Maryland  and  professor  at  Johns  Hopkins  University,  to  complete  the 
work  begun  by  Dr.  Cushman.  Owing  to  the  death  of  Mr.  Frank  Drane 
of  Charlotte,  chemist  to  the  Survey  for  a number  of  years,  arrangements 
were  made  with  Dr.  B.  W.  Kilgore,  State  Chemist,  for  the  analytical 
work  in  connection  with  these  marl  and  limestone  investigations.  The 
investigation  of  the  limestones  and  marbles  of  the  western  part  of  the 
State  was  carried  out  by  Dr.  G.  F.  Loughlin  of  the  Federal  Survey. 

Tests  were  also  made  on  the  samples  for  their  prospective  value  as 
road  material  by  the  Office  of  Public  Roads  and  Rural  Engineering  of 
the  United  States  Department  of  Agriculture.  A report  is  being  pre- 
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pared  and  submitted  for  publication,  describing  the  marls  and  limestones 
of  the  State.  It  will  discuss  the  possibilities  and  prospects  of  the 
utilization  of  the  marls  of  the  different  geological  formations,  their 
distribution  and  availability,  chemical  composition,  and  value  for  agri- 
cultural purposes.  The  marl  and  limestone  prospects  of  each  county  are 
taken  up  and  described  in  as  much  detail  as  the  facts  in  hand  warrant. 

Clay  Investigations 

Clays  constitute  one  of  the  raw  materials  which  have  given  most 
concern  to  the  Government  during  the  period  of  the  war.  Large  quan- 
tities of  it  for  use  in  the  manufacture  of  crucibles,  electrical  apparatus, 
porcelain,  etc.,  had  been  imported  from  Germany  and  England.  It 
became  necessary  to  save  all  ship  tonnage  and  all  Government  and  State 
Surveys  were  called  upon  by  Federal  Departments  to  seach  for  domestic 
sources  of  supply.  It  has  been  demonstrated  by  experiment  that  by 
blending  clays  a product  can  be  secured  of  very  much  superior  quality 
and  with  much  more  desirable  properties  than  any  of  the  component 
clays  possess.  Such  experiments,  however,  require  careful  sampling  of 
clay  deposits  and  detailed  investigations  as  to  the  quantity  of  clay  in  a 
deposit;  its  availability  as  regards  transportation,  etc.  Committees 
were  appointed  by  both  the  National  Research  Council  and  the  American 
Association  of  State  Geologists  to  formulate  plans  for  stimulating  and 
organizing  a search  along  these  lines. 

The  State  Geological  Survey  again  secured  the  assistance  of  the 
United  States  Survey  in  conducting  an  investigation  of  the  clay  deposits 
of  the  State.  The  same  cooperative  arrangement  was  made  with  regard 
to  this  as  in  the  limestone  investigation.  Prof.  W.  S.  Bayley,  of  the 
University  of  Illinois,  was  detailed  for  this  work  and  spent  a portion 
of  July  and  August,  1918,  in  visiting  clay  and  kaolin  deposits  of  western 
North  Carolina.  His  report  on  this  work  is  now  in  preparation  and  will 
be  ready  for  distribution  at  an  early  date.  It  will  consist  of  a brief 
discussion  of  the  geology  of  North  Carolina  kaolins,  descriptions  of  the 
important  occurrences  and  a summary  account  of  all  others  that  have 
been  reported.  The  description  will  be  accompanied  by  statements  of 
the  results  of  fairly  complete  practical  tests  on  the  commercial  clays  and 
less  complete  tests  on  those  that  have  not  yet  been  pu't  on  the  market. 
The  report  will  be  accompanied  by  a map  which  will  show  the  location 
of  the  active  and  the  abandoned  mines,  and  also  of  prospects  that  have 
not  yet  been  developed. 

Conference  of  State  Geologists  * 

During  the  first  week  of  April,  1918,  there  was  held  at  Washington  a 
series  of  conferences  of  the  State  Geologists  of  the  country  with  the 
Director  of  the  United  States  Geological  Survey  and  the  Director  of  the 
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Bureau  of  Mines.  The  Secretary,  Miss  H.  M.  Berry,  represented  the 
North  Carolina  Survey  at  this  conference,  which  was  held  mainly  for 
the  purpose  of  discussing  problems  connected  with  what  had  come  to 
be  known  as  “war  minerals.”  The  underlying  thought  of  the  whole 
conference  was  the  stimulating  of  production  of  these  essential  minerals 
in  this  country  in  order  to  save  cargo  space  on  ships,  as  war  conditions 
made  it  necessary  to  stop  the  importation  of  all  raw  materials  possible. 
The  minerals  discussed  which  North  Carolina  can  supply  were : abrasives 
(including  corundum,  emery,  and  garnet);  chromite;  mica;  graphite; 
manganese;  tin;  monazite;  pyrite,  and  clays. 

WORK  OF  FEDERAL  DEPARTMENTS  IN  NORTH  CAROLINA  FROM 
DECEMBER  1,  1916,  TO  DECEMBER  1,  1918 

United  States  Geological  Surrey 

The  following  work  has  been  carried  out  by  the  United  States  Geo- 
logical Survey  during  this  period : 

February  and  March,  1917 — Preparation  of  digest  for  the  ground-water 
covering  of  the  State  by  L.  W.  Stephenson. 

April,  1917 — 'Conference  held  by  L.  W.  Stephenson  in  regard  to  publication 
of  cooperative  monograph  on  the  cretaceous  fossils  of  the  State. 

May  and  July,  1917 — Investigation  of  tin  deposits  by  H.  G.  Ferguson. 

August,  1917 — Mr.  F.  C.  Schrader  spent  two  days  in  examination  of  reported 
manganese  deposits  in  the  Hot  Springs  district. 

August,  September,  and  October,  1917 — Examination  of  manganese  and 
pyrite  mines  and  prospects  by  Clarence  S.  Ross. 

May,  1918 — Mr.  J.  A.  Cushman  engaged  in  cooperation  between  the  U.  S. 
Geological  Survey  and  the  North  Carolina  Geological  and  Economic  Survey 
on  study  of  the  marls  and  limestones  of  Eastern  North  Carolina. 

May  and  June,  1918 — Investigation  of  mica  deposits  of  the  metamorphic 
belt  by  W.  T.  Schaller. 

June,  1918 — Marl  and  limestone  investigation  completed  by  E.  W.  Berry. 

July,  1918 — Limestone  and  granite  quarries  visited  by  G.  F.  Loughlin. 

August,  1918 — Examination  and  sampling  of  kaolin  deposits  in  western 
part  of  the  State,  by  W.  S.  Bayley.  Mr.  J.  V.  Lewis  examined  chrome  ore 
deposits  and  made  reconnaissance  of  peridotite  areas  in  western  part  of  the 
State. 

October,  1918 — Several  days  field  work  by  F.  C.  Schrader  on  the  manganese 
and  chrome  ore  deposits  in  western  part  of  the  State. 

Bureau  of  Mines 

During  this  period  the  Bureau  of  Mines  investigated  various  deposits 
of  ores  and  minerals  in  the  State  of  North  Carolina. 

In  an  investigation  of  the  tin  belt  of  the  Carolinas  with  reference  to 
the  occurrence  of  the  ore  and  the  probability  of  commercial  mining, 
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especial  attention  was  given  to  the  property  of  the  U.  S.  Tin  Company, 
near  Lincolnton.  Technical  advice  was  given  on  mining  and  on  improve- 
ments in  milling.  This  investigation  was  conducted  by  Mr.  T.  B. 
Leggett,  a distinguished  mining  engineer,  with  the  assistance  of  Seymour 
Newcomb,  of  the  Dore  Company,  who  reported  on  the  mining  methods. 
Mr.  Leggett  had  the  aid,  in  his  field  examinations,  of  Messrs.  B.  O. 
Pickard,  mining  engineer,  and  G.  S.  Bice,  chief  mining  engineer  of  the 
Bureau  of  Mines. 

During  1918  representatives  of  the  Bureau  visited  and  reported  on 
a manganese  property  at  Pounding  Mill  Creek,  near  Murphy,  and  a 
chromite  deposit  near  Asheville.  Bepresentatives  of  the  Bureau  and 
of  the  U.  S.  Geological  Survey  made  a joint  examination  of  the  corundum 
and  garnet  deposits  in  Clay  County,  and  of  pink  garnet,  or  rhodolite, 
deposits  in  Jackson  County.  Mr.  C.  E.  Julian,  of  the  Bureau,  made  a 
detailed  examination  of  the  nickel-bearing  ores  near  Webster.  Careful 
investigations  by  the  chemists  of  the  Bocky  Mountain  Mining  Experi- 
ment Station  of  the  Bureau,  at.  Golden,  Colorado,  failed  to  find  any 
method  by  which  the  nickel  could  he  extracted  from  the  ores. 

The  Bureau  also  examined  and  reported  on  a number  of  mineral 
specimens  that  were  sent  by  prospectors  from  different  parts  of  the  State. 

In  administering  the  Eederal  law  for  the  regulation  of,  the  manu- 
facture, sale,  and  use  of  explosives  during  the  war,  the  Bureau  of  Mines 
appointed  a large  number  of  licensing  agents  in  North  Carolina.  The 
number  of  these  agents  on  December  1,  1918,  was  about  355. 

MAPPING  OE  THE  STATE 

Owing  to  lack  of  appropriation,  the  State  Survey  has  not  been  able 
to  carry  on  any  topographic  mapping  in  cooperation  with  the  United 
States  Geological  Survey.  The  Federal  Survey  has,  however,  during  this 
fiscal  period,  completed  topographic  field  work  on  the  Emporia  and 
Suffolk  quadrangles,  and  partially  completed  the  work  on  the  White 
Plains,  Boykins,  Arringdale  and  Elwood  quadrangles  (Virginia-North 
Carolina),  the  total  area  mapped  in  North  Carolina  being  196  square 
miles.  Eor  the  control  of  these  areas,  44  miles  of  primary  traverse  were 
run  and  three  permanent  marks  set.  Field  work  is  still  in  progress  on 
these  quadrangles. 

These  topographic  maps  are  of  tremendous  value  to  the  State  in  con- 
nection with  its  geological,  highway,  drainage,  forestry,  water  resources, 
and  agricultural  work;  and  they  are  of  inestimable  value  to  many 
engineers  engaged  in  various  lines  of  engineering  work  throughout  the 
State.  Because  of  lack  of  appropriation  by  the  Legislature,  North 
Carolina  has  failed  to  take  advantage  of  the  possible  cooperation  with 
the  Federal  Survey  which  has  advanced  this  work  so  rapidly  in  other 
States.  The  State  could  well  afford  to  spend  ten  thousand  dollars  a year 
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on  this  work,  as  an  equal  amount  could  be  obtained  from  the  Federal 
Survey,  and  thus  carry  forward  the  work  of  mapping  the  State  very 
rapidly. 

SOIL  SURVEY  MAPS 

During  the  past  two  years  soil  survey  maps  have  been  completed  in 
the  following  areas:  Bertie,  Beaufort,  Caldwell,  Hoke  and  Wilkes 
counties. 

The  areas  that  are  now  in  progress  are  Brunswick,  Cleveland,  Guilford, 
Halifax,  Orange,  Stanly  and  V ance  counties.  The  following  soil  survey 
maps  have  thus  far  been  made  of  Horth  Carolina : 

List  of  Soil  Survey  Maps 

Year  Area 

1901  Alamance  County. 

1916  Alleghany  County.  (In  press.) 

1916  Anson  County.  (In  press.) 

1912  Ashe  County. 

1903  Asheville  area  (parts  of  Buncombe,  Madison,  and  Haywood  counties). 

1917  Beaufort  County. 

1917  Bertie  County. 

1914  Bladen  County. 

1910  Cabarrus  County. 

1917  Caldwell  County. 

1901  Cary  area  (part  of  Wake  County).  (Exhausted.) 

1908  Caswell  County. 

1906  Chowan  County. 

1916  Cleveland  County.  (In  progress.) 

1916  Columbus  County.  (In  press.) 

1903  Craven  area  (parts  of  Pitt,  Craven,  and  Jones  counties). 

1916  Davidson  County.  (In  press.) 

1905  Duplin  County. 

1907  Edgecombe  County. 

1913  Forsyth  County. 

1909  Gaston  County. 

1910  Granville  County. 

1904  Greenville  area,  Tennessee  (part  of  Madison  County,  N.  C.). 

1916  Halifax  County.  (In  press.) 

1916  Harnett  County.  (In  press.) 

1907  Henderson  County. 

1916  Hertford  County.  (In  press.) 

1902  Hickory  area  (parts  of  Catawba,  Lincoln,  Burke,  Caldwell,  Alexander, 

and  Iredell  counties).  (Exhausted.) 

1918  Hoke  County. 

1911  Johnston  County. 

1909  Lake  Mattamuskeet  area  (part  of  Hyde  County). 

1914  Lincoln  County. 

1909  Mecklenburg  County. 
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1902  Mount  Mitchell  area  (parts  of  Yancey,  Mitchell,  Madison,  Buncombe, 
and  McDowell  counties).  (Exhausted.) 

1906  New  Hanover  County.  (Exhausted.) 

1916  Orange  County.  (In  progress.) 

1905  Pasquotank  and  Perquimans  counties.  (Exhausted.) 

1912  Pender  County. 

1909  Pitt  County. 

1900  Raleigh  to  New  Bern  (parts  of  Craven,  Wake,  Jones,  Johnston,  Wayne, 

Greene,  and  Lenpir  counties).  (Map  exhausted.) 

1911  Randolph  County. 

1911  Richmond  County. 

1908  Robeson  County. 

1914  Rowan  County. 

1909  Scotland  County. 

1916  Stanly  County.  (In  press.) 

1901  Statesville  area  (parts  of  Iredell,  Mecklenburg,  Lincoln,  Catawba,  and 

Rowan  counties). 

1906  Transylvania  County. 

1914  Union  County. 

1914  Wake  County. 

1915  Wayne  County. 

1917  Wilkes  County. 

FORESTRY 

During  the  past  two  years  tlie  war  lias  vitally  affected  Federal,  State 
and  private  activities,  but  perhaps  the  work  of  the  State  and  Federal 
Forestry  Departments  has  been  changed  less  than  any,  because  it  has 
been  realized  that  the  conservation  of  our  forest  resources,  through 
protection  and  wise  use,  has  been  as  much  a war  measure  as  a peace 
measure.  Because  excessive  cutting  of  walnut,  spruce,  locust  and  other 
timbers  essential  for  war  purposes  has  been  stimulated,  the  necessity 
for  protecting  the  cut-over  areas  from  fire  in  order  to  preserve  young 
growth  for  future  use  has  been  greatly  increased.  The  Survey  has  in 
this  way  acted  as  guardian  to  the  State’s  future  resources,  while  at  the 
same  time  assisting  in  the  production  of  our  best  material  to  help  win 
the  war.  The  following  account  of  the  activities  of  this  Department  will, 
therefore,  follow  much  the  same  lines  as  though  we  had  not  been  at  war. 

MITCHELL  STATE  PARK 

In  consequence  of  an  effort  made  by  the  Survey  to  assist  the  State  in 
securing  from  fire  the  land  on  the  top  of  Mt.  Mitchell,  recently  purchased 
by  the  Commission,  Governor  Bickett,  in  May,  1917,  formally  requested 
the  Survey,  as  representing  the  Geological  Board,  to  protect  and  ad- 
minister the  Mitchell  State  Park  in  accordance  with  the  laws  of  the 
State  and  the  purposes  for  which  the  Park  was  created.  In  connection 
with  his  fire  protection  work,  the  State  Forester  visited  the  summit  of 
Mt.  Mitchell  in  May,  1917,  and  made  a preliminary  report  to  the 


BIENNIAL  REPORT  OF  STATE  GEOLOGIST 


25 


Governor.  In  this  report  it  is  recommended:  (1)  That  permanent 
corner  posts  he  established  and  the  lines  properly  marked;  (2)  that,  as 
soon  as  practicable,  a map  be  made  of  the  property  for  the  convenience 
of  its  administration  and  for  the  information  of  the  public,  who  own  it; 

(3)  that  certain  new  trails  he  made  and  that  old  trails  he  opened  up, 
both  for  efficiency  in  protection  from  fire  and  the  convenience  of  visitors ; 

(4)  that  all  recently  burnt  timber  and  windfall  trees  he  sold  for  lumber 
as  soon  as  possible,  and  that  any  salable  pulpwood,  any  tops  or  dead  and 
down  timber,  be  disposed  of;  (5)  that  a fire  line  as  wide  as  possible  he 
constructed  and  maintained  along  the  west  side  of  the  property,  to 
protect  it  from  Perley  & Crockett’s  lumbering  operations;  (6)  that  the 
tower  on  the  summit  of  Mt.  Mitchell  be  connected  by  telephone  with 
Camp  Alice  and  the  National  Forest  headquarters;  (7)  that  a man  he 
employed  throughout  the  fire  season  to  protect  the  property,  to  work  on 
trails,  and  to  do  other  improvement  work;  (8)  that  the  burned  areas 
be  artificially  reforested  as  soon  as  funds  can  be  made  available  for  this 
purpose;  (9)  that  inquiries  be  made  looking  to  the  possible  purchase  of 
adjoining  areas  still  covered  with  forest  growth  for  enlarging  and 
improving  the  park. 

As  no  former  report  of  this  transaction  has  been  made,  this  preliminary 
report  of  the  State  Forester  is  herewith  submitted  almost  in  full. 

t 

Preliminary  Report  on  the  Mitchell  State  Park,  May,  1917 

By  J.  S.  HOLMES,  State  Forester 
INTRODUCTION 

This  bill  for  the  establishment  of  a State  Park  to  include  the  summit 
of  Mount  Mitchell  was  enacted  into  law  by  the  Legislature  of  1915, 
largely  as  a result  of  the  championship  of  Governor  Locke  Craig.  This 
bill  provided  for  the  appointment,  by  the  Governor,  of  a commission, 
to  value  the  land  required,  and  with  authority  to  condemn  and  acquire 
it  for  the  State  by  court  proceedings. 

On  March  31,  1915,  the  following  commission  was  appointed  by  the 
Governor,  and  urged  to  proceed  with  negotiations  as  early  as  possible: 
G.  P.  Deyton,  Green  Mountain;  D.  F.  Watson,  Burnsville;  M,  C. 
Honeycutt,  Burnsville;  Wilson  Hensley,  Bald  Creek;  T.  Edgar  Black- 
stock,  Asheville. 

The  Commission  employed  Mr.  J.  B.  Young,  County  Surveyor  of 
Yancey  County,  to  survey  the  land.  The  survey  made  by  him  was 
accepted  as  to  general  outline,  but  was  .slightly  amended  by  the  court. 
The  final  survey  was  made  by  Mr.  Frank  Lundey,  engineer  for  Messrs. 
Perley  & Crockett  of  Black  Mountain.  This  latter  survey  was  recog- 
nized by  the  court,  and  forms  the  basis  of  the  final  decree  made  by 
Judge  Shaw  at  the  fall  term  of  the  Yancey  County  Court,  1916. 
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Xo  official  report  of  the  proceedings  or  conclusions  of  the  work  of 
the  commission  has  been  made  public,  but  in  Governor  Craig’s  biennial 
message  to  the  Legislature,  January  5,  1917,  he  makes  the  following 
recommendations : 

“The  State  should  recognize  and  regulate  this  railroad  (the  logging  road 
from  Black  Mountain  to  top  of  Mount  Mitchell)  as  a common  carrier  of  pas- 
sengers, and  should  confer  upon  the  Governor  the  power  to  appoint  a com- 
mission composed  of  patriotic,  interested  citizens  to  serve  without  pay,  for 
the  protection  and  the  management  of  the  park  on  the  summit  of  Mount 
Mitchell.” 

The  General  Assembly  took  no  action  in  this  matter,  so  presumably 
the  Purchase  Commission  is  still  in  existence.  Xo  provision  having 
been  made  for  the  protection  or  administration  of  the  land  acquired, 
the  State  Forester  wrote  Governor  Pickett  on  March  10th,  asking  what 
measures  could  be  taken  to  protect  the  land  from  fire.  In  reply,  Gov- 
ernor Pickett  wrote  on  March  13th,  saying : 

**I  would  suggest  that  you  write  to  Mr.  Fritz  (Forest  Examiner  in  charge 
of  the  Mount  Mitchell  National  Forest)  that  you  will  cooperate  with  him  in 
every  way  you  possibly  can  for  the  protection  of  the  forests,  but  that  there 
are  no  funds  at  your  disposal.  Urge  him  to  look  after  this  end  of  the  matter.” 

On  March  22,  a letter  was  spnt  to  Governor  Pickett  asking  that  a 
copy  of  the  plat  showing  what  lands  had  been  acquired  by  the  State  on 
Mount  Mitchell,  if  such  was  available,  be  furnished  the  Survey.  As 
no  reply  was  received  to  this  letter,  the  matter  was  taken  up  personally 
with  the  Governor,  in  his  office,  on  May  11,  and  he  requested  the  State 
Forester  to  look  up  all  the  records  in  the  case  and  secure  all  the  infor- 
mation he  wanted.  The  files  in  the  Governors  office,  in  the  Secretary 
of  the  State’s  office,  and  in  the  State  Auditors  office,  were  looked  into, 
and  the  report  of  the  commission,  dated  July  16,  1916,  was  found  in 
the  Governor’s  office.  The  judgment  of  the  Court,  dated  Xovember  18, 
1916,  was  found  in  the  State  Auditor’s  office,  and,  at  his  request,  was 
delivered  to  the  Secretary  of  State.  This  judgment  forms  the  final 
deed  to  the  State  for  the  land  included  in  the  purchase. 

Pefore  going  into  the  matter  more  fully,  it  was  thought  advisable  to 
secure  the  written  request  of  the  Governor  in  the  matter,  so  that  full 
legal  authority  might  be  had.  The  State  Geologist,  therefore,  wrote 
Governor  Pickett,  suggesting  that,  as  Governor  Craig  had  advised  the 
protection  and  administration  of  the  Mount  Mitchell  property  by  a 
commission,  Governor  Pickett  formally  request  the  State  Geological 
Poard  to  assume  this  responsibility.  As  the  Survey,  through  the  State 
Forester,  had  already  been  informally  asked  by  the  Governor  in  person 
to  look  after  this  property,  a letter  embodying  this  request  was  prepared 
for  the  Governor’s  signature.  This  letter  was  immediately  signed  by 
the  Governor,  and  was  received  by  the  State  Geologist.  It  is  as  follows : 
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[Copy] 


State  of  North  Carolina 
Executive  Department 
Raleigh 

May  14,  1917. 


Dr.  Joseph  Hyde  Pratt,  State  Geologist  and  Secretary, 

State  Geological  Board, 

Chapel  Hill,  N.  C. 

My  dear  Sir: 

Whereas,  Governor  Craig,  in  his  last  message  to  the  General  Assembly, 
delivered  January  4,  1917,  reporting  the  purchase  by  the  State,  under  act  of 
the  General  Assembly  (chapter  76,  Public  Laws  of  1915),  recommends  the 
placing  of  the  protection  and  the  management  of  the  park  on  the  summit  of 
Mount  Mitchell  in  the  hands  of  “a  commission  composed  of  patriotic,  inter- 
ested citizens,  to  serve  without  pay”;  and  whereas,  the  State  Geological  Board 
is  a commission  of  this  kind  and  has  already  been  intrusted  by  the  General 
Assembly  with  the  administration  of  the  Forest  Fire  Law  for  the  protection 
of  the  forests  of  the  State,  and  other  similar  duties,  I,  therefore,  as  Governor 
of  North  Carolina  and  Chairman  of  the  Geological  Board,  request  the  said 
board  to  protect  and  administer  the  Mount  Mitchell  State  Park,  in  accordance 
with  the  laws  of  the  State  and  the  purposes  for  which  it  was  created.  As 
the  Legislature  has  made  no  appropriation  for  the  protection  and  adminis- 
tration of  this  land,  the  Geological  and  Economic  Survey  should  use  such 
funds  for  this  purpose  as  can  be  spared  from  its  other  regular  work  and  as 
may  be  approved  by  the  Geological  Board,  and  such  other  funds  as  it  may 
secure  by  gift.  Very  truly  yours, 

T.  W.  Bickett,  Governor. 


THE  COURT  RECORD 


As  no  plats  of  tlie  land  or  deeds  made  by  tbe  owners  to  tbe  State 
were  found  in  Raleigh,  it  was  thought  necessary  to  go  to  Burnsville  to 
look  up  the  court  record.  This  was  done  on  May  28.  In  the  Register 
of  Deeds  of  Yancey  County’s  office,  three  deeds  were  found  which  had 
already  been  registered.  These  deeds  are:  (1)  From  John  O’Donnell 
to  the  State  of  North  Carolina,  dated  March  21,  1916;  (2)  Mrs.  Alice 
T.  Connally  to  the  State  of  North  Carolina,  dated  December  7,  1916; 
(3)  Mount  Mitchell  Company,  Dickey-Campbell  Company,  Inc.,  Fred 
A.  Perley  and  W.  H.  Crockett,  to  the  State  of  North  Carolina,  dated 
November  9,  1916.  These  three  deeds  were,  upon  the  advice  of  Mr. 
J.  Bis  Ray,  attorney  for  the  State,  turned  over  to  the  State  Forester, 
and  they  are  at  the  present  time  in  the  Survey  office  at  Chapel  Hill. 
In  addition  to  these  deeds,  the  boundaries  of  the  Wilson  lands,  spoken  of 
in  the  judgment  as  Tract  No.  1,  were  secured  from  the  records.  The 
calls  for  this  tract  are  as  follows: 

Beginning  at  balsam  tree  and  rowan  tree  by  a rock  on  top  of  said  mountain, 
said  Stepp’s  old  corner,  but  now  Judge  Bailey’s,  and  on  said  Ray’s  line,  and 
running  north  30  degrees  E.  with  Ray’s  line  40  poles  to  a stake;  thence  N.  10 
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degrees  east  with  Hay’s  line  and  the  top  of  said  mountain  240  poles  to  balsam 
on  said  line;  thence  E.  40  poles  to  a stake;  thence  S.  10  degrees  W.  240  poles 
to  a stake;  thence  E.  40  poles  to  a stake;  thence  S.  30  degrees  W.  45  poles  to 
Judge  Bailey’s  corner  stakes;  thence  W.  to  beginning.  Eighty  acres. 


MITCHELL  STATE  PARK 
WITH  ADDITIONS 

•SURVEYED  £Y  T.FLUNDV 
August  ISIS 
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As  the  land  belonging  to  Mrs.  Alice  T.  Connally,  known  as  the  Stepp 
Spring  Tract,  is  exempted  from  the  judgment,  the  calls  for  this  tract 
were  also  secured.  They  are  as  follows: 

Beginning  on  a stone  lettered  C on  the  watershed  of  the  Black  Mountain, 
said  stone  standing  N.  58  degrees  W.  6 8/10  poles  from  Stepp’s  Spring  and 
runs  with  the  top  of  said  mountain  S.  25  degrees  W.  20  poles  to  a stake  and 
pointers;  thence  leaving  the  top  of  said  mountain  S.  55  degrees  30'  E.  20  poles 
to  a stake  and  pointers;  thence  N.  34  degrees  30'  E.  32  poles  to  a mound  of 
stones  on  a cliff;  thence  N.  55  degrees  30'  W.  20  poles  to  a stake  and  pointers 
on  top  of  the  Black  Mountain;  thence  with  the  top  S.  50  degrees  W.  12  poles 
to  the  place  of  beginning,  containing  4 1/8  acres. 

Book  44,  page  18,  Register  of  Deeds  of  Yancey  County. 

All  the  necessary  legal  papers  in  the  court  proceedings  were  found  on 
file  in  the  Clerk  of  the  Court’s  office  in  Burnsville.  Bor  possible  further 
reference,  a list  of  these  papers  was  made  with  the  assistance  of  Mr. 
J.  Bis  Bay.  It  is  as  follows : 

PAPERS  ON  FILE  IN  CLERK  OF  COURT’S  OFFICE,  YANCEY  COUNTY, 

MAY  29,  1917 

1.  Summons  issued  and  served  by  parties  plaintiff  against  parties  defendant 

or  by  parties  defendant  voluntarily  appearing  in  court  and  answering 
^ as  shown  in  decree. 

2.  Original  petition.  October  14,  1915. 

3.  Answer  of  Perley  & Crockett. 

4.  Answer  of  Mrs.  Elsie  Burnett. 

5.  Answer  of  John  O’Donnell. 

6.  Answer  of  Highland  Spruce  Company. 

7.  Answer  of  A.  G.  Wilson,  guardian  of  Pierson  Riddle. 

8.  Copy  of  petition  and  summons  served  on  Pierson  Riddle,  a minor. 

9.  Order  of  Shaw,  Judge,  appointing  A.  G.  Wilson  guardian  ad  litem  of 

Pierson  Riddle. 

10.  General  appearance^  and  answer  of  Dickey-Campbell  Company. 

11.  Order  of  Clerk  of  Superior  Court  of  Yancey  County  appointing  J.  Frank 

Hensley  and  R.  W.  Wilson  commissioners  and  appraisers  with  order 
to  them  to  appoint  a third  man.  (Hooker  Proffitt  appointed.) 

12.  Oath  of  commissioners  of  appraisal. 

13.  Judgment  Clerk  of  Superior  Court,  confirming  report  of  commissioners 

and  notice  of  appeal  of  defendants  Alice  T.  Connally,  Dickey  & Camp- 
bell Co.,  Perley  & Crockett,  Highland  Spruce  Company,  and  Mrs.  Elsie 
Burnett  and  husband. 

14.  Formal  written  notice  of  appeal  of  Mrs.  Alice  T.  Connally. 

15.  Order  of  continuance  of  cause. 

16.  Order  making  D.  J.  Ray,  Mattie  Ray,  and  Pierson  Riddle  parties. 
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17.  Order  making  Dickey  & Campbell  parties. 

18.  General  appearance  of  Dickey  & Campbell. 

19.  Order  making  Elsie  Burnett  party,  and  general  appearance  of  her 

attorneys. 

20.  Exceptions  to  report  of  commissioners  by  Highland  Spruce  Company, 

Perley  & Crockett,  and  Dickey  & Campbell  Co. 

21.  Mount  Mitchell  Company  made  party  defendant,  and  its  general  appear- 

ance by  its  attorney,  J.  S.  Adams,  when  case  on  appeal  in  Superior 
Court,  before  Shaw,  Judge,  Fall  Term,  1916. 

22.  Two  plats  by  J.  R.  Young,  surveyor. 

23.  Final  judgment  and  decree  by  Shaw,  Judge,  Fall  Term,  1916.  (Copy 

held.) 

24.  Bill  of  costs. 

Recorded  in  Records  of  Orders  and  Decrees  of  Yancey  County,  Book  4, 
pages  462-516. 

The  only  plats  or  maps  of  the  tract  found  were  two  made  by  Mr.  J.  B. 
Young,  the  County  Surveyor,  of  the  area  as  recommended  by  the  Com- 
mission. The  subsequent  or  Court  survey  was  made  by  Mr.  T.  F.  Lundy, 
engineer  for  Perley  & Crockett  of  Black  Mountain,  and  one  of  the 
defendant  parties.  FTo  copy  of  this  plat  or  report  of  the  Survey,  other 
than  the  judgment  of  the  Court,  was  found. 

It  appears  by  what  was  said  by  Louis  English,  Clerk  of  Court,  and  J. 
Bis  Eay  that  Mrs.  Elsie  Burnett  has  no  legal  claim  to  any  of  the  land 
included  in  the  State  tract;  that  her  deed,  which  purports  to  cover  a 
small  area  on  the  top  of  Mount  Mitchell,  does  not  give  enough  infor- 
mation to  locate  the  land,  and  that  the  $25  provided  in  the  judgment  for 
the  payment  of  this  land  can  never  he  turned  over,  as  the  land  itself  has 
already  been  purchased  by  the  State  from  Mrs.  Alice  T.  Connally. 

It  was  learned  that  the  judgment  of  the  Court  was  the  result  of  a 
compromise  on  the  part  of  both  parties,  that  the  differences  between  the 
Commission  and  the  landowners  were  so  serious  that,  if  the  findings  of 
the  Commission  had  been  held  to  by  the  State,  the  matter  would  probably 
have  dragged  for  years  in  the  different  courts.  It  was,  therefore, 
cheaper  and  more  expeditious  to  come  to  an  agreement  as  early  as 
possible. 

In  the  report  of  the  Commission,  the  timber  on  the  tract  which  was 
said  to  belong  to  Perley  & Crockett  was  valued  at  $1,008.  The  owners 
contended  that  it  was 'worth  $16,500.  The  compromise  allowed  a pay- 
ment of  $10,500  for  this  timber.  The  timber  had  been  estimated  by 
Mr.  Paul  Gearhart,  a technical  forester,  hut  no  copy  of  his  report  was 
found  either  in  Kaleigh  or  Burnsville.  A copy  of  this  report,  however, 
was  secured  from  Mr.  J.  S.  Adams  of  Asheville,  one  of  the  attorneys 
for  Perley  & Crockett.  A copy  of  this  report  follows : 


BIENNIAL  REPORT  OF  STATE  GEOLOGIST 


31 


PAUL  H.  GEARHART 
Timber  Land  Investigations 
Asheville,  N.  C. 

September  21,  1916. 

Mr.  J.  S.  Adams,  Asheville,  N.  C. 

Dear  Sir: — In  accordance  with  the  instructions  of  the  Mount  Mitchell  Park 
Commission,  conveyed  to  me  through  you,  I have  carefully  examined  the 
524.67  acres  contained  in  Mr.  Lundey’s  survey  (horizontal  measurement), 
comprising  five  tracts,  which  will  cut  1,248,300  board  feet  of  lumber  and  3,364 
cords  of  pulp-wood. 


DETAILED  STATEMENT  AND  ESTIMATE. 


Name 

Area 

Reduction  Made 

Actual 

Timbered 

Area 

Estimate 

Burned 

Ridges 

Bd.  Ft. 

Cords 

Wilson  tract— 

80.41 

14 

11 

55.41 

76,000 

250 

Highland  Spruce  Co.,  on  east  side.. 

184. 15 

50 

30 

104.15 

135,200 

636 

O’Donnell  tract 

32.95 

13 

5 

14.95 

16,000 

82 

Connally  tracts 

5 

5 

3,700 

20 



— 

Highland  Spruce  Co.,  on  west  side.. 

222.16 

50 

172.16 

1,157,400 

2,276 

Totals 

524.67 

77 

96 

351.67 

1,248,300 

3,264 

Respectfully  submitted, 

Paul  H.  Gearhart. 


PAPERS  IN  ASHEVILLE 

Before  visiting  the  tract  on  Mount  Mitchell  or  the  offices  in  Burnsville, 
the  State  Forester,  at  the  suggestion  of  the  Secretary  of  State,  called 
upon  Governor  Craig  in  Asheville.  Governor  Craig  said  that  he  knew 
nothing  about  the  matter  except  what  was  in  the  record,  and  suggested 
that  Mr.  Hall  J ohnson,  one  of  the  attorneys  for  the  State,  be  asked  for 
any  desired  information.  Mr.  Johnson,  who  is  now  a partner  of  Mr. 
J.  S.  Adams,  was  seen  in  his  office  at  Asheville,  but  apparently  no  papers 
of  particular  interest  were  in  his  possession.  Mr.  Johnson  said  that 
Mr.  Adams  knew  more  about  the  matter  than  he  did.  Mr.  Adams  showed 
a plat  prepared  by  Frank  Lundy,  the  surveyor  for  the  Court,  and  said 
that  he  would  be  glad  to  turn  that  over  to  the  Survey  in  a short  time 
but  for  the  present  he  needed  it  in  a professional  way.  At  the  State 
Forester’s  request,  Mr.  Adams  kindly  gave  him  at  that  time  the  estimate 
of  the  timber  which  had  been  made  by  Mr.  Gearhart. 
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THE  TRACT 
Boundaries 

The  property  recently  acquired  by  the  State  on  Mount  Mitchell  was 
visited  on  May  24-25.  The  boundaries  established  by  Lundy’s  survey 
were  well  marked  with  yellow  paint  put  over  blazes  on  the  trees.  In 
certain  places,  however,  the  marks  had  been  to  a considerable  extent 
obliterated  by  subsequent  fires.  The  area  consists  of  a long,  narrow 
tract,  extending  approximately  north  to  south  along  the  divide  of  the 
Black  Mountain  from  Black  Brothers  to  Stepp’s  Gap.  It  extends  on  an 
average  of  40  poles  on  each  side  of  the  ridge,  except  around  the  top  of 
Mount  Mitchell,  where  it  widens  out  to  the  east  down  the  main  mountain 
ridge.  Two  small  pieces  of  land  extend  outside  of  the  Lundy  survey. 
The  first  is  the  extension  eastward  of  the  Wilson  tract,  consisting  of 
approximately  7 acres  in  a rectangular  shape,  about  ,300  poles  from  the 
northern  end.  The  second  extension  is  likewise  on  the  eastern  side, 
but  south  of  Mount  Mitchell,  consisting  of  a triangular  extension  of  the 
O’Donnell  land,  with  an  estimated  area  of  15  acres.  These  two  tracts 
are  included  in  the  deeds  for  the  property  now  held  by  the  State,  though 
neither  of  them  has  been  definitely  located.  The  Stepp  Spring  Tract 
belonging  to  Mrs.  Connally  has  not  been  located,  so  that  the  actual 
boundaries  of  the  tract  at  the  southern  extremity  have  not  been  located 
and  marked. 

Forest 

The  spruce  forest  on  the  tract  has  suffered  very  severely  from  the 
inroads  of  the  lumbermen  and  fires,  most  of  which  occurred  presumably 
before  the  purchase  was  made.  The  boundary  line  on  the  east  runs 
largely  through  stump  land  which  has  been  severely  burned,  so  that 
along  most  of  this  boundary  there  is  no  forest.  On  the  Mount  Mitchell 
ridge,  however,  the  forest  extends  beyond  the  boundary  line,  as  the 
slash  resulting  from  logging  has  not  there  been  burnt.  According  to 
the  estimate  made  by  Mr.  Gearhart,  more  than  half  of  this  eastern 
portion  of  the  tract  is  destitute  of  timber.  At  the  time  of  purchase, 
nearly  all  of  the  western  side  of  the  tract  was  covered  with  forest  and 
was  uninjured  by  fire  or  cutting.  This  spring,  however,  two  separate 
fires  have  invaded  the  tract  from  Perley  & Crockett’s  operations,  and 
a considerable  proportion  of  the  area  south  of  Mount  Mitchell  has 
been  burnt  over  and  the  timber  destroyed.  Just  how  much  has  been 
destroyed  in  this  way  has  not  been  determined.  ISTorth  of  Wilson’s 
Ridge  the  forest  on  the  west  slope  of  the  tract  is  intact  because  logging 
operations  have  not  yet  commenced  below  the  Park.  Perley  & Crockett 
are  now  extending  their  logging  railroad  into  the  forest  below  this  part 
of  the  tract,  and,  unless  very  special  measures  are  ■ taken  to  prevent 
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inroads  from  fire,  it  is  feared  that  this  part  will  also  share  the  fate  of  the 
other  parts  of  the  tract  and  much  of  the  forest  be  destroyed.  The 
boundary  line  was  followed  from  the  northeast  corner  west  across  the 
divide  to  the  northwest  corner,  and  from  there  south  to  Wilson’s  Kidge, 
and  all  the  way  it  goes  through  spruce  forests.  There  are  some  areas 
of  fine  timber  within  the  tract,  but,  as  a rule,  the  spruce  and  balsam  is 
short  and  limby,  small  and  wind-shaken,  and  is  of  comparatively  small 
commercial  value.  Windfalls  have  been  bad  in  some  places,  especially 
where  large,  merchantable  timber  was  left  and  the  timber  all  removed 
up  to  the  line.  This  down  timber  should  all  be  cut  up  and  removed,  not 
only  to  save  it  from  waste  but  also  to  clear  the  forest  of  very  inflammable 
material  which  would  greatly  increase  the  fire  risk. 


Burns 

The  old  burns  along  the  eastern  slope  of  the  mountain  are  a pitiable 
sight,  blackened  stumps,  logs,  and  small  trees  being  about  the  only 
features  of  the  landscape.  Where  these  burns  have  not  been  reburnt 
within  the  last  year  or  two,  red  cherry  and  elder  are  coming  in  from 
3 to  5 feet  high.  Much  of  the  dead  timber  still  standing  on  these  burns 
is  perfectly  sound,  but  there  is  no  present  market  for  it  or  Perley . & 
Crockett  would  have  sold  it  from  their  land.  It  will  undoubtedly 
gradually  decay  and  fall  down,  and,  unless  burnt,  other  trees  will 
gradually  come  in.  However,  this  is  looking  forward  to  centuries 
rather  than  years. 

The  new  burns  on  the  southwestern  part  of  the  tract  contain  a con- 
siderable amount  of  dead  timber,  much  of  it  large  enough  for  saw- 
timber.  This  should  be  cut  and  removed  as  soon  as  possible,  not  only 
to  avoid  waste  but  to  remove  a very  great  hazard  from  fire.  With  as  much 
as  possible  of  this  timber  removed,  and  the  brush  piled  and  burnt,  a 
protective  belt  might  be  maintained  between  the  Perley  & Crockett 
operation  and  the  forest  land  still  remaining  on  the  tract. 

Recommendations 

Landmarks. — At  the  first  opportunity,  corner  posts  should  be  estab- 
lished. These  should  be  made  of  cement  or  of  large  rocks,  on  which  are 
carved  letters  which  would  enable  people  to  identify  them.  The  un- 
surveyed lines  should  be  run  out  and  marked  as  soon  as  possible,  in 
order  to  prevent  trespass  and  for  convenience  in  administration. 

Map. — A contour  map,  on  a large  scale,  should  be  made  of  the  property. 
On  this  should  be  located  the  burnt  areas,  the  cutover  forest,  the  virgin 
forest,  natural  open  areas,  streams,  trails,  and  other  physical  features. 
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This  map  might  then  be  published  for  the  information  and  convenience 
of  the  people  of  the  State,  to  whom  this  property  belongs. 

Trails. — The:  old  trails  should  he  opened  up  and  improved  and  new 
trails  made.  It  is  especially  desirable  that  a trail  be  made  from 
Mitchell’s  Peak  north  to  the  Black  Brothers,  and  beyond.  The  trail 
from  the  Peak  east  towards  the  old  commissary  should  also  he  put  in 
good  condition.*  A good  system  of  trails  is  not  only  of  great  convenience 
to  visitors  and  the  public  generally,  hut  it  is  also  of  the  utmost  importance 
in  fire  protection. 

Sale  of  Timber. — As  soon  as  possible  arrangements  should  he  made  for 
the  sale  and  disposal  of  the  burnt,  standing  saw-timher  and  the  wind- 
fall timber  to  Perley  & Crockett,  to  be  cut  into  timber.  There  is 
also  a considerable  amount  of  tops  of  recently  cut  timber,  of  windfall, 
and  burnt  timber  too  small  for  saw-timher,  which  might  be  disposed 
of  for  pulp  wood.  The  Champion  Fiber  Company  has  purchased  from 
Perley  & Crockett  all  the  pulpwood  on  the  west  side  of  the  mountain, 
and  arrangements  might  be  made  with  this  company  for  handling  the 
comparatively  small  amount  of  timber  suitable  for  pulp  on  the  State 
property.  From  inquiries  already  made,  it  seems  rather  unlikely  that 
they  can  get  the  timber  off  themselves,  as  labor  is  exceptionally  scarce; 
hut,  if  the  State  can  cut  and  deliver  the  wood  at  the  logging  railroad, 
the  Champion  Fiber  Company  would  undoubtedly  buy  the  wood.  If 
this  can  he  done  without  losing  money,  it  would  pay  to  do  it  as  a 
protection  from  fire. 

Fire  Line. — A fire  line  as  wide  as  possible  should  be  constructed  along 
the  west  side  of  the  property.  This  cannot  well  he  done  without  the 
cooperation  of  Perley  & Crockett.  With  their  cooperation  and  at  some 
expense  to  the  State,  the  brush  might  he  disposed  of  on  a belt  adjoining 
the  State  property  or  burnt  upon  the  property  itself.  This  suggestion 
might  be  kept  in  mind  in  formulating  future  plans  for  the  protection  of 
the  property. 

Other  Protective  Measures.' — At  the  request  of  the  Survey,  the 
Federal  Government  has  promised,  through  Mr.  J.  J.  Fritz,  in  charge  of 
the  Mount  Mitchell  National  Forest,  to  look  after  the  portion  of  the 
property  on  the  east  side  of  the  divide;  in  doing  this,  they  are  of  course 
protecting  their  own  property.  However,  this  is  of  enormous  advantage 
to  the  State  and  relieves  it  of  a large  expense.  The  western  side  of  the 
tract,  however,  is  now  more  open  to  fire  damage  than  the  eastern  side 
because  of  the  lumbering  operations  on  that  side;  hence,  the  advisa- 
bility of  constructing  the  fire  line  mentioned  above. 

The  telephone  line  should  he  extended  from  Camp  Alice  to  the  tower 
on  the  top  of  the  mountain,  a distance  of  6-10  of  a mile.  The  Forest 
Service  proposes  also  to  extend  a telephone  line  to  this  tower  from  one 
of  the  camps  on  the  National  Forest.  This  would  he  of  enormous  valfie 
to  the  fire  protective  work. 
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A man  should  be  employed,  if  possible,  throughout  the  fire  season,  to 
patrol  the  property  and  to  act  as  lookout  on  the  tower.  He  could  work 
on  the  trails  when  the  danger  of  fire  was  light,  but  should  not  leave  the 
mountain  without  providing  someone  to  take  his  place.  There  is  a 
large  amount  of  work  to  he  done  there ; in  opening  old  trails  and  building 
new  ones,  in  piling  and  disposing  of  brush,  so  that  a man  could  really  he 
profitably  employed  throughout  the  spring,  summer,  and  fall.  A good 
cabin  of  three  rooms  is  on  the  property,  which  could  serve  as  a residence 
for  a man  and  his  family  if  necessary. 

Reforesting. — Undoubtedly  it  will  eventually  be  advisable  to  replant 
the  spruce  in  the  areas  where  fire  has  destroyed  the  forest.  This,  how- 
ever, cannot  be  undertaken  at  present  on  account  of  lack  of  funds.  The 
Legislature,  however,  should  be  asked  for  an  appropriation  which  could 
be  used  for  this  purpose.  As  soon  as  Perley  & Crockett  suspend  oper- 
ations, which  will  probably  be  in  about  two  years,  the  great  danger  from 
fire  will  be  over  and  replanting  operations  could  then  begin.  Unless 
replanted  artificially,  the  burnt  areas  may  be  destitute  of  any  commercial 
forest  cover  for  hundreds  of  years. 

Possible  Additions. — After  consulting  with  one  of  the  attorneys  for 
the  State,  Mr.  J.  Bis  Ray  of  Burnsville,  it  seems  certain  that  the  Com- 
misssion  appointed  by  Governor  Craig  for  the  purchase  of  the  land  is 
still  in  existence,  and  that,  as  approximately  one-fourth  of  the  total 
amount  appropriated  is  still  unexpended,  the  Commission  can  purchase 
additional  land  if  it  thinks  proper. 

The.  United  States  Government  is  purchasing  all  of  the  land  not  owned 
by  the  State  on  the  eastern  slope  of  the  Black  Mountain,  with  the  ex- 
ception of  the  four-acre  tract  belonging  to  Mrs.  Alice  T.  Connally, 
known  as  the  Stepp’s  Spring  tract.  It  would  therefore  be  impossible  to 
secure  additional  areas  on  that  side.  The  land  on  the  western  slope  which 
has  until  recently  been  owned  by  Brown  Brothers  has  now  been  sold  to 
the  Wilson  Brothers,  two  sons  of  “Big  Tom  Wilson.”  Although  they 
bought  it  to  hold  indefinitely,  so  it  is  said,  it  is  thought  they  might  be 
willing  to  dispose  of  some  acres  adjoining  the  State  property  at  a reason- 
able price.  Unfortunately  the  small  spruce  timber  on  this  property  has 
been  sold  by  Perley  & Crockett  to  the  Champion  Tiber  Company,  who  are 
having  it  cut  for  pulpwood.  Where,  therefore,  any  spruce  forest  remains 
and  the  saw-timber  has  been  cut,  the  remaining  timber  would  have  to 
be  purchased  from  the  Champion  Tiber  Company.  It  is  uncertain 
at  what  price  they  would  hold  the  stumpage,  but  at  present  it  is  sup- 
posed to  be  worth  a good  deal.  They  probably  paid  Perley  & Crockett 
about  $2  a cord  for  it.  Such  an  area  of  pulpwood  forest  lies  on  the 
western  slope  of  Mount  Gibbs  to  the  south  of  Stepp’s  Gap.  A purchase 
there  would  add  very  greatly  to  the  attractiveness  of  the  trail  running 
from  the  Craggies  to  Mount  Mitchell,  but  would  only  touch  the  present 
property  on  the  extreme  southern  boundary. 
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An  additional  area  might  perhaps  he  secured  along  the  western  line  of 
the  tract  north  of  Mount  Mitchell,  or  between  the  present  northern 
boundary  of  the  Park  and  Cattail  Peak.  This  latter  is  possibly  the  most 
desirable  of  all  possible  purchases,  as  the  timber  on  it  will  not  he  as 
available  as  on  the  land  to  the  west  of  the  Park,  and  the  trail  from 
Black  Brothers  north  along  the  top  of  Black  Mountain  would  he  pro- 
tected. In  either  of  these  two  latter  propositions  the  land  would  have 
to  he  purchased  from  the  Wilson  Brothers,  the  pulp  wood  from  the 
Champion  Fiber  Company,  and  the  saw-timber  from  Perley  & Crockett. 
There  would,  however,  be  comparatively  little  saw-timber  on  the  northern 
extension.  J.  g.  Holmes, 

State  Forester. 

APPENDIX  1 


MITCHELL  STATE  PARK 


Expenditures  Made  by  State  Auditor  Up  to  May,  1917 
(As  itemized  in  the  report  of  the  State  Auditor  for  1915) 


J.  R.  Young,  surveyor 

A.  J.  Hutchins,  axman 

R.  Horton,  axman  

May,  1915 

....$ 

107.49 

30.70 

28.35 

R.  Honeycutt,  chain-hearer  . 
T.  L.  Young,  chain-hearer. . . . 

28.70 

31.05 

A.  G.  Wilson,  supplies 

June,  1915 

$ 

45.38 

August,  1915 

G.  P.  Deyton,  expenses,  member  commission 

$ 

7.40 

226.29 

45.38 


7.40 


(As  itemized  in  the  report  of  the  State  Auditor  for  1916.) 


July,  1916 

J.  R.  Young,  surveying  and  expenses $ 21.00 


August,  1916 

Louis  English,  Clerk  Superior  Court,  purchase  price 
park  site: 

For  511%  acres  on  Mount  Mitchell  at 

$5  per  acre  $ 2,556.25 

For  timber  on  said  land 1,008.00 

$ 3,564.25 


21.00 


A 


3,564.25 
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October,  1916 


A.  J.  Hutchins,  services  to  commissioners $ 14.70 

R.  W.  Wilson,  services  to  commissioners 38.20 

J.  F.  Hensley,  services  to  commissioners 61.40 

A.  H.  Proffitt,  services  to  commissioners 61.50 

$ 175.80 

November,  1916 

E.  F.  Watson,  expenses $ 3.44 

M.  C.  Honeycutt,  expenses 16.27 

Louis  English,  Clerk  Superior  Court, 
balance  purchase  price  and  expenses: 

For  Alice  T.  Connally’s  lands $ 1,000.00 

For  Brown  Bros.  Co.’s  lands 1,110.80 

For  John  O’Donnell’s  lands 290.62 

For  heirs  at  law  for  Big  Tom  Wil- 
son’s lands  480.00 

For  Elsie  Burnett  and  Alice  T.  Con- 
nally’s lands  25.00 

For  Dickey-Campbell  Co.,  Perley  & 

Crockett,  Highland  Spruce  Co.,  Mt. 

Mitchell  Co.,  land  and  timber 10,500.00 

For  Paul  Gearhart,  one-half  expenses 

of  making  the  estimate  of  timber.  78.30 

For  costs  in  Superior  Court  and  Reg- 
ister of  Deeds  office 44.25 


Total  $ 13,528.97 

Less  amount  of  former  voucher 3,564.25 

Balance  due  (and  paid) 9,964.72 

9,984.43 

As  secured  from  State  Auditor’s  office — paid  during 
fiscal  year  of  1917: 

Attorney’s  fees,  etc $ 688.60 

Services  of  Forester,  second  payment 156.60 

845.20 


Total 


$ 14,869.75 
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APPENDIX  2 

COURT  JUDGMENT  IN  SECURING  MITCHELL  STATE  PARK 

North  Carolina — Yancey  County. 

In  the  Superior  Court,  Fall  Term,  1916. 

E.  F.  Watson,  T.  E.  Blackstock,  M.  C.  Honeycutt,  W.  Hensley,  and  G.  P.  Dey- 
ton,  Mitchell  Peak  Park  Commission,  v.  Brown  Brothers  Lumber  Com- 
pany (a  corporation),  Highland  Spruce  Company  (a  corporation),  Mrs. 
Alice  Connally,  John  O’Donnell,  Charles  Moore,  Fred  A.  Perley,  and  W.  H. 
Crockett,  trading  under  the  firm  name  of  Perley  & Crockett,  R.  S.  Wilson, 
A.  G.  Wilson,  J.  N.  Wilson,  Sam  Wilson,  Anna  Ray  and  husband,  Jesse 
Ray,  and  A.  E.  Wilson,  Pierson  Riddle  (a  minor),  D.  J.  Ray  and  wife, 
Mattie  Ray,  Mrs.  Elsie  Burnett  and  Dickey-Campbell  Company,  Incor- 
porated, Mount  Mitchell  Company  and  A.  G.  Wilson,  Guardian  ad  litern  of 
Pierson  Riddle. 

The  above-entitled  cause  coming  on  to  be  heard  upon  the  report  of  the  com- 
missioners, filed  July  10,  1916,  and  the  exceptions  filed  thereto  by  the  various 
defendants,  and  it  appearing  to  the  court  that  the  values  of  the  various  tracts 
of  land  and  interests  of  the  various  defendants  therein  have  been  agreed  upon, 
except  the  five-acre  tract  claimed  both  by  the  defendant  Alice  T.  Connally  and 
Elsie  Burnett,  and,  as  to  this  tract,  it  appearing  to  the  court  that  the  commis- 
sioners have  appraised  the  same  at  the  sum  of  five  dollars  per  acre,  and  de- 
fendant Burnett  having  filed  no  exceptions  thereto,  it  is  now  ordered,  ad- 
judged, and  decreed  that  the  defendant  Brown  Brothers  Lumber  Company 
have  and  recover  of  the  plaintiffs  the  sum  of  $1,110.80;  that  the  defendant 
Alice  T.  Connally  have  and  recover  of  the  plaintiff  the  sum  of  $1,000;  that  the 
defendant  John  O’Donnell  have  and  recover  of  the  plaintiffs  the  sum  of  one 
dollar,  the  amount  due  him  having  heretofore  been  paid  and  he  having  exe- 
cuted to  the  State  of  North  Carolina  a deed  for  said  land  and  the  consideration 
having  been  fully  paid;  that  the  defendants  R.  S.  Wilson,  A.  G.  Wilson,  J.  N. 
Wilson,  Sam  Wilson,  Anna  Ray  and  husband,  Jesse  Ray,  A.  E.  Wilson,  Pierson 
Riddle,  by  his  guardian,  A.  G.  Wilson,  D.  J.  Ray  and  wife,  Mattie  Ray,  have 
and  recover  of  the  plaintiffs  the  sum  of  $480;  that  the  defendant  Dickey- 
Campbell  Company,  Incorporated,  Perley  & Crockett,  Highland  Spruce  Com- 
pany, and  Mount  Mitchell  Company  have  and  recover  of  the  plaintiffs  the  sum 
of  $10,500. 

That  the  defendants  Elsie  Burnett  and  Alice  T.  Connally  have  and  recover 
of  the  plaintiffs  the  sum  of  $25,  which  said  amount  is  the  amount  fixed  by 
the  report  of  the  commissioners  as  the  value  of  the  tract  of  land  claimed  by 
above-named  defendants,  Connally  and  Burnett,  but  is  not  any  part  of  the 
tract  hereinbefore  adjudged  to  be  paid  for  to  Alice  T.  Connally,  and  as  to  the 
sum  here  adjudged  to  be  paid,  it  is  ordered  that  it  be  paid  to  the  Clerk  of  the 
Superior  Court  for  Yancey  County,  to  be  held  by  him  subject  to  the  determina- 
tion of  the  title  as  between  the  said  Alice  T.  Connally  and  Elsie  Burnett. 

Upon  payment  of  the  sums  hereinbefore  mentioned  and  adjudged  to  be  paid, 
it  is  adjudged  and  decreed  that  all  the  rights,  titles,  and  interests  and  estates 
of  the  said  defendants  or  either  of  them  in  and  to  all  of  the  lands  and  premises 
hereinafter  described  and  in  and  to  the  timber  standing,  lying,  and  being 
thereon  shall  vest  in  the  State  of  North  Carolina,  in  fee  simple,  and  shall  be 
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and  become  the  property  of  said  State,  freed  and  discharged  from  all  claims 
of  said  above-named  defendants. 

It  is  further  ordered  and  decreed,  upon  the  payment  of  the  sums  herein- 
before adjudged  to  be  paid,  that  the  effect  of  this  decree  shall  be  to  transfer 
to  the  said  State  of  North  Carolina,  the  title  to  said  property  to  be  held  by 
it  in  the  same  plight,  condition,  and  estate  as  if  the  defendants  hereto  had 
conveyed  the  same  by  deed  in  fee  simple. 

The  said  lands  and  premises  lying  and  being  in  the  county  of  Yancey,  in- 
cluding the  top  of  Mount  Mitchell,  and  being  more  particularly  bounded  and 
described  as  follows,  to  wit: 

First  Tract:  Being  all  those  lands  described  in  State  grant  to  Thomas  D. 

Wilson,  dated  1860,  numbered  690,  and  recorded  in  the  office  of  the  Register 
of  Deeds  in  Yancey  County,  in  Book  10,  at  page  243. 

Second  Tract:  Including  a part  of  the  first  tract  hereinbefore  described: 

Beginning  at  a rock  on  top  of  Black  Mountain  marked  “Big  Tom,”  it  being  a 
corner  of  said  first  tract,  and  running  thence  south  76  degrees  east  660  feet 
to  a stake;  thence  south  14  degrees  west  5,577  feet  to  a stake;  thence  south 
32  degrees  east  1,980  feet  to  a stake;  thence  south  50  degrees  west  498  feet  to 
a stake;  thence  north  77  degrees  west  2,710  feet  to  a stake;  thence  south  15 
degrees  west  6,088  feet  to  a stake;  thence  north  75  degrees  west,  crossing  the 
top  of  Black  Mountain  1,370  feet  to  a stake;  thence  north  15  degrees  east 
6,117  feet  to  a stake;  thence  north  36  degrees  east  4,317  feet  to  a stake;  thence 
north  14  degrees  east  4,349%  feet  to  a stake;  thence  south  76  degrees  east 
660  feet  to  the  place  of  beginning,  excepting  and  reserving,  however,  from 
the  operation  of  this  decree  the  tract  owned  by  Alice  T.  Connally,  known  as 
the  “Stepp  Spring  Tract”;  and  further  excepting  and  reserving  from  the 
operation  of  this  decree  a railroad  right  of  way,  50  feet  in  width,  over  and 
across  the  lands  hereinbefore  described,  as  the  same  is  now  located  and  in 
use,  by  the  defendants  Perley  & Crockett,  said  right  of  way  being  located  25 
feet  on  each  side  of  center  line  of  said  railroad  as  now  in  operation. 

It  is  further  ordered  and  directed,  upon  the  payment  of  the  sums  aforesaid, 
that  a certified  copy  of  this  decree  be  recorded  in  the  office  of  the  Register  of 
Deeds  of  Yancey  County,  in  the  office  of  said  Register  of  Deeds. 

It  is  further  adjudged  that  plaintiffs  pay  the  costs  of  this  action. 

Thos.  J.  Shaw, 

Judge  Presiding. 

The  foregoing  is  agreed  to:  J.  Bis  Ray,  attorney  for  plaintiffs;  Merrimon, 
Adams  & Adams,  attorneys  for  defendants;  Dickey-Campbell  Company,  Inc.; 
Highland  Spruce  Company;  Perley  & Crockett;  and  Mount  Mitchell  Company. 

North  Carolina — Yancey  County. 

I,  Louis  English,  Clerk  of  the  Superior  Court  of  Yancey  County,  North 
Carolina,  do  hereby  certify  that  the  foregoing  is  a true  and  perfect  copy  of 
the  judgment  made  and  entered  by  his  Honor,  Thomas  J.  Shaw,  Judge,  at  the 
Fall  Term,  1916,  of  the  Superior  Court  of  Yancey  County,  in  the  cause  entitled 
E.  F.  Watson  et  als.,  Mitchell  Peak  Park  Commission  v.  Brown  Brothers  Lum- 
ber Company,  a corporation,  et  als.,  as  same  appears  of  record  in  this  office. 

In  testimony  whereof,  I have  hereunto  set  my  hand  and  affixed  the  seal  of 
said  court,  at  office  in  Burnsville,  on  this  the  18th  day  of  November,  1916. 

Louis  English, 

(Seal.)  Clerk  Superior  Court. 
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SALE  OF  BURNT  TIMBER 

Upon  visiting  tlie  Park  in  May,  1917,  it  was  seen  that  the  large  amount 
of  dead  standing  and  down  timber,  some  of  which  had  been  killed  by  a 
recent  fire  and  the  remainder  left  after  logging  operations,  should  be 
removed  not  only  to  utilize  material  which  was  going  to  waste,  but 
perhaps  chiefly  to  reduce  the  risk  from  future  fires.  A brief  Study  was 
made  of  the  amount  of  dead  timber  available,  which  resulted  in  the 
following  estimate: 

Fifteen  acres  of  burnt  standing  saw-timber,  containing  a possible  stand 
of  15,000  feet  per  acre.  In  addition,  pulp  wood  on  the  above  fifteen 
acres;  on  thirty-three  acres  of  burnt  cut-over  land  and  on  five  acres  of 
windfall  and  slash  which  had  not  been  burned,  a total  of  fifty-three  acres, 
containing  approximately  47 8 cords  of  pulpwood. 

Following  closely  upon  the  June  meeting  of  the  Geological  Board, 
at  which  the  plans  of  the  Survey  for  the  management  and  development 
of  Mitchell  Park  were  approved,  a sale  was  made  to  Perley  & Crockett 
of  the  burnt  standing  and  down  spruce  and  balsam  timber  on  the  areas 
shortly  before  burnt  over.  The  price  put  upon  the  stumpage  was  $7.00 
per  M for  the  saw-timlber,  which  was  the  average  price  paid  by  the  State 
for  this  timber  when  alive  the  previous  year.  The  price  set  upon  the 
pulpwood  was  $1.50  per  cord.  - 

It  was  mutually  agreed  that  the  timber  should  be  scaled  on  the  skid- 
ways  by  the  Scribner-Doyle  rule  and  that  the  pulpwood  would  be  paid  for 
on  my  estimate  of  what  there  was  on  the  area.  A survey  of  the  burned 
area  showed  about  15  acres  of  merchantable  standing  timber  burnt  over 
and,  including  this,  some  53  aeres  containing  pulpwood,  all  on  the 
western  slope  of  the  southern  end  of  the  Park. 

Cutting,  which  began  in  June  and  ended  in  November,  has  resulted 
in  the  saving  of  195,786  board  feet  of  merchantable  spruce  and  balsam 
saw-timber.  By  stipulating  the  use  of  the  Scribner-Doyle  rule  instead 
of  the  Doyle,  which  is  commonly  used  by  the  Company,  a gain  of  27 
per  cent  was  made  in  the  receipts  from  this  timber.  The  total  receipts 
from  this  sale  of  burnt  timber  was,  therefore,  $2,087.50.  At  the 
direction  of  Governor  Bickett,  this  money  was  deposited  in  the  Citizens 
National  Bank,  Raleigh,  to  the  credit  of  the  Survey,  to  be  drawn  upon  to 
meet  necessary  expenditures  in  connection  with  the  improvement  and 
administration  of  the  Mitchell  State  Park,  as  directed  by  the  Geological 
Board. 

STATE  FOREST  WARDENS 

r# 

The  urgent  necessity  of  having  a trustworthy  man  to  look  after  the 
Park  was  soon  apparent.  Not  only  must  some  one  oversee  the  cutting 
of  timber  and  pulpwood  and  the  piling  and  burning  of  brush  which  was 
going  on,  but  the  area  must  be  protected  from  future  fires.  The  thousands 
of  visitors  were  destroying  the  young  balsam  and  spruce  trees  and  some- 
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thing  had  to  be  done  to  stop  it.  Trails  which  had  been  stopped  up  or 
destroyed  by  logging  or  neglect  needed  opening  up  or  extending. 

A most  satisfactory  man,  Mr.  D.  L.  Moser  of  Biltmore,  was  engaged 
at  $75.00  per  month  and  with  the  exception  of  the  month  of  January, 
1918,  he  has  been  continuously  on  duty  on  the  Park.  His  salary, 
together  with  the  cost  of  some  necessary  tools  and  repairs  to  the  cabin, 
has  been  charged  against  the  fund  received  from  the  timber ; except  that 
during  the  fall  fire  season  of  1917,  he  was  employed  as  a Federal 
patrolman  and  paid  by  the  United  States  Government  under  the  Weeks 
Law  Agreement. 

The  work  of  the  State  Forest  Warden  on  Mitchell  State  Park  has 
been : 

( a ) The  protection  of  the  Park  from  fire.  The  large  amount  of 
inflammable  material  resulting  from  the  cutting  of  spruce  timber  makes 
the  risk  from  fire  very  great.  The  engines  both  stationary  and  loco- 
motive and  the  large  number  of  men  used  in  logging  are  liable  to  cause 
fires  whenever  the  ground  or  the  slash  becomes  dry.  Very  serious  fires 
occurred  in  the  spring  of  1917  before  the  Survey  took  over  the  manage- 
ment of  the  Park,  and  two  small  fires  were  set  in  November,  1918; 
both  of  the  latter  on  cutover  areas.  In  order  to  protect  the  Park  as 
thoroughly  as  possible  strips  both  along  the  railroad  and  between  the 
cutover  areas  and  the  live  standing  timber  have  been  cleared  of  brush. 
At  times  two  or  three  extra  men  have  been  employed  to  assist  in  this 
work.  It  will  he  continued  until  all  the  cutting  is  done,  if  there  are 
sufficient  funds  available. 

(b)  The  old  trails  leading  up  to  and  through  the  Park  have  been 
repaired  and  some  new  trails  constructed.  There  is  need  for  more 
work  of  this  kind. 

(c)  The  large  number  of  visitors  to  the  mountain  have  been  met  and 
given  information  in  regard  to  the  Park  and  to  the  surrounding  moun- 
tains. They  have  been  courteously  requested  to  refrain  from  breaking 
the  trees  and  shrubs  and  have  been  urged  to  cooperate  with  the  State  in 
keeping  the  Park  beautiful  and  interesting. 

( d ) Seed  of  balsam  and  spruce  has  been  sown  experimentally  in 
several  ways,  the  object  being  to  learn  the  most  satisfactory  methods 
so  that  later  on,  when  the  fire  danger  is  reduced  by  the  departure  of 
the  lumbermen,  practical  reforestation  may  be  undertaken. 

MITCHELL  STATE  PARK  ADDITION 

At  the  June,  1917,  meeting  of  the  Geological  Board,  the  Survey 
recommended  that  the  Governor  and  the  Mitchell  Peak  Park  Commission 
be  urged  to  purchase  additional  lands  to  increase  the  size  of  the  Park. 
This  suggestion  was  approved  and  the  Governor  wrote  the  Commission, 
making  this  suggestion  and  urging  that  the  advice  of  the  State  Forester 
be  requested  in  making  a preliminary  survey  of  possible  areas.  Subse- 
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quently,  at  the  request  of  the  Mitchell  Peak  Park  Commission  and  of 
Governor  Bickett,  the  State  Forester  made  some  rough  surveys  on  the 
west  side  of  Mitchell  Park  in  order  to  secure  information  which  would 
enable  the  Survey  to  recommend  adjoining  areas  which  might  be  added 
to  the  present  Park,  some  $5,200.00  being  still  available  for  the  purchase 
of  lands.  After  a thorough  study  on  the  ground,  the  State  Forester  made 
a full  report  with  recommendations  to  the  Governor  and  the  Commis- 
sion, a brief  summary  of  which  is  herewith  given : 

In  accordance  with  the  request  of  Governor  Bickett,  and  the  personal  re- 
quest of  the  chairman  of  the  Mitchell  Peak  Park  Commission,  I have  investi- 
gated several  adjoining  areas  which  might  he  added  to  the  present  Mitchell 
State  Park,  and  herewith  embody  the  results  of  my  investigation. 

It  seems  that  the  following  money  is  still  available  for  the  purchase  of  land 
under  the  law  (chapter  76,  Public  Laws  of  1915)  appropriating  $20,000  for  the 
purchase  of  a State  park  to  include  the  summit  of  Mount  Mitchell. 

Balance  of  appropriation  still  unexpended.. $5,130.25 

Amount  held  by  Louis  English  for  Paul  Gearhart,  November  25,  1916  78.30 

Amount  held  by  Louis  English  for  Elsie  Burnett  and  Alice  T.  Con- 

nally  on  lands,  November  25,  1916 25.00 


Total  available  $5,233.55 

(I  understand  from  Mr.  English  that  Gearhart  was  not  paid  the  $78.30  but 
was  later  paid  his  bill  in  full  direct  from  the  office  of  the  State  Auditor,  and 
that  the  $25  for  Mrs.  Burnett  and  Mrs.  Connally  cannot  be  paid  to  them  be- 
cause they  have  no  substantial  claim  on  the  land  in  question.  It  appears  from 
this  that  all  purchases  and  expenses  in  purchasing  must  come  within  the 
above  sum.) 

As  the  Federal  Government  has  recently  agreed  to  purchase,  for  addition 
to  the  Mitchell  National  Forest,  all  land  on  the  east  slope  of  Black  Mountain, 
the  State  can  only  enlarge  its  area  on  the  western  side  of  the  ridge  by  taking 
land  now  owned  by  the  Wilson  Brothers  or  by  the  purchase  of  the  Stepp  Spring 
tract  of  4 1-8  acres  belonging  to  the  Connally  estate. 

There  are  here  presented  three  alternative  areas,  the  purchase  of  any  of 
which  would  seem  to  further  carry  out  the  intent  of  the  law.  These  areas  are 
designated  as 

1.  Wilson’s  Ridge. 

2.  Balsam  Cone  and  Cattail. 

3.  Western  Slope. 

Wilson’s  Ridge:  This  is  a long,  narrow  strip  running  down  the  top  of  Wil- 

son’s Ridge  from  the  western  boundary  of  the  State  Park  in  a westerly  direc- 
tion for  a mile  or  more.  The  main  object  of  acquiring  this  area  would  be  to 
protect  the  forests  along  the  Wilson’s  Ridge  trail,  which  is  so  much  used  by 
visitors.  The  tract,  as  surveyed,  is  495  feet  (30  poles)  wide,  and  7,720  feet 
(1.4  miles)  long.  Its  southern  border  runs  approximately  along  the  Wilson’s 
Ridge  trail,  the  southwestern  corner  being  close  to  the  trail  on  the  edge  of 
Beech  Nursery.  It  contains  approximately  85  acres,  about  half  of  which  is 
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cut-over,  one-third  of  the  cut-over  having  also  been  burned  over.  There  are 
approximately  43  acres  of  virgin  spruce,  part  of  which  is  an  open  stand  con- 
siderably mixed  with  hardwoods. 

Balsam  Cone  and  Cattail  Area  : This  is  an  area  extending  from  the  north- 

ern boundary  of  the  Park  along  the  west  slope  of  the  ridge  towards  Balsam 
Cone  and  Cattail.  It  would  join  the  Mount  Mitchell  National  Forest,  along 
the  main  ridge  of  the  Black  Mountains,  and  would  extend  west  approximately 
40  poles  down  the  slope,  which  is  the  width  of  the  western  slope  of  the  present 
Park  at  its  northern  end.  The  character  of  the  timber  is  practically  the  same 
as  that  now  included  in  the  Park  to  the  south  and  west  of  the  Black  Brothers. 
It  is  practically  the  same  elevation,  slope,  aspect,  and  general  condition  as 
the  virgin  uncut  and  unburned  forest  already  purchased  on  the  western  slope, 
except  that  Cattail  Peak  slopes  a little  more  toward  the  south  than  the  rest 
of  the  ridge.  The  timber,  therefore,  on  this  peak  is  somewhat  smaller  and  the 
danger  from  fire  slightly  greater. 

Western  Slope:  This  is  an  area  lying  along  the  western  side  of  the  present 
Park,  north  of  Wilson’s  Ridge.  As  proposed,  the  outside  boundary  line  com- 
mences at  a corner  of  the  present  Park,  about  300  feet  south  of  the  Wilson 
Trail,  extending  north  to  the  logging  railway,  then  continuing  with  the  rail- 
way in  a northerly  direction  to  the  northern  line  of  the  Park  extended.  This, 
it  is  estimated,  would  include  approximately  154  acres.  It  is  probable,  how- 
ever, that  with  the  money  available  an  additional  area,  marked  plot  No.  3 on 
the  map,  extending  still  farther  north  along  the  railway  and  east  to  the  top 
of  the  main  ridge,  might  be  extended  to  Low  Gap,  or  even  to  Balsam  Cone. 

This  area,  which  slopes  steeply  in  a westerly  direction,  is  covered  with  a 
good  stand  of  virgin  spruce,  the  greater  part  of  which  is  large  enough  for 
saw-timber.  There  are,  however,  areas  on  which  the  majority  of  the  timber 
is  small,  and  scattered  through  the  saw-timber  can  be  found  many  trees  too 
small  for  lumber,  which  will,  if  not  purchased  by  the  Commission,  be  cut 
for  pulpwood. 

A SUMMARY  OF  RECOMMENDATIONS 

It  is  recommended: 

A.  That  the  Wilson  Ridge  addition  be  not  further  considered  as  a possible 
addition,  and  that  the  Commission  immediately  notify  Perley  & Crockett  to 
this  effect. 

B.  That  the  Balsam  Cone  and  Cattail  addition  marked  on  the  map  as  plot 
No.  4 be  decided  against,  owing  to  the  superior  advantages  of  the  Western 
Slope  addition. 

C.  That  the  Western  Slope  addition  marked  on  the  map  as  plot  No.  2 and 
plot  No.  3 be  decided  upon,  and  that  the  proper  steps  for  its  purchase  be  com- 
menced. These  steps  should  include: 

(1)  An  option  or  agreement  with  the  Wilson  Brothers  for  the  purchase  of 
as  much  land  above,  that  is,  east  of  the  proposed  logging  railway,  as  the  Com- 
mission may  need.  This  option,  I think,  would  not  have  to  be  purchased,  but 
would  be  given  freely. 

(2)  An  agreement  with  Perley  & Crockett  along  the  lines  of  the  sugges- 
tions contained  in  this  letter.  As  soon  as  this  is  done  the  State  Forester  will 
proceed  to  carry  out  the  necessary  protective  and  supervisory  plans. 

D.  That  Perley  & Crockett  be  notified  at  once  that  the  Commission  expects 
to  purchase  the  area  marked  on  the  map  as  plots  2 and  3,  and  that  they  be 
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requested  immediately  to  put  the  suggested  cutting  rules  into  effect,  or,  pend- 
ing further  negotiations,  at  least  to  cut  no  live  trees  for  pulpwood  on  this  area. 

E.  That,  if  possible,  voluntary  agreements  he  made  with  the  different 
parties,  and  the  proceedings  be  kept  out  of  the  courts  as  much  as  possible. 

Very  respectfully, 

J.  S.  Holmes,  State  Forester. 

This  report  was  approved  by  the  Geological  Board  and  the  Commission 
and  the  State  Forester  was  instructed  to  proceed  with  the  acquisition  of 
the  area  in  question. 

In  accordance  with  these  instructions,  an  option  was  secured  from  the 
Wilson  Brothers  for  an  additional  tract  of  land  lying  between  the  present 
western  boundary  of  the  Park  and  the  Perley  & Crockett  railway  north 
of  Wilson’s  Ridge.  This  option  included  all  land  east  of  the  proposed 
railroad  and  between  there  and  the  top  of  the  Black  Mountain  Ridge. 
The  transaction  was  held  up  for  a time  on  account  of  the  difficulty  of 
arriving  at  any  mutual  agreement  between  the  owners  of  the  timber  and 
the  State  for  the  purchase  of  small  standing  timber  which  the  State 
might  want  and  for  which  it  had  available  funds.  Finally,  without 
waiting  for  such  an  agreement,  arrangements  were  made  to  purchase  the 
land,  even  though  the  timber  could  not  be  secured. 

A survey  was  made  in  July  and  August,  1918.  The  area  surveyed  in- 
cluded not  only  the  land  between  Perley  & Crockett’s  railway  and  the 
proposed  extension  of  this  railway  and  the  top  of  Black  Mountain  north 
to  the  Murchison  boundary  line,  hut  an  additional  area  south  of  Wilson’s 
Ridge  between  the  railroad  and  the  original  Park  property  was  surveyed 
as  far  south  as  Stepp’s  Gap. 

The  land  included  in  the  addition  is  described  as  follows : 

Beginning  at  a cross  on  a rock  marked  “Big  Tom”  on  the  top  of  the 
northernmost  and  lower  of  the  two  Black  Brothers,  being  a corner  in  the 
north  line  of  the  present  Mitchell  State  Park,  and  running  thence  north 
76  degrees  west  with  the  line  of  said  Park  660  feet  to  a stake,  the  north- 
west comer  of  the  present  Park;  thence  continuing  along  the  line  of 
said  Park  south  14  degrees  west  3, 349%  feet  to  a stake;  thence  south  36 
degrees  west  4,317  feet  to  a stake  on  south  side  of  Wilson’s  Ridge;  thence 
south  15  degrees  west  6,117  feet  to  a stake,  west  of  Stepp’s  Gap,  being 
the  southwest  corner  of  the  present  Park;  thence  north  75  degrees  west 
259  feet  to  a stake  in  the  center  line  of  the  Perley  & Crockett  railroad 
track  and  about  20  feet  north  of  a rock  cliff  in  a hollow;  thence  follow- 
ing the  center  line  of  said  railroad  track  as  now  constructed  to  the 
northerly  end  of  such  construction  and  from  there  with  the  center  line 
of  the  proposed  extension  of  said  railroad  approximately  30,000  feet, 
on  the  east  side  of  a small  knob  of  the  Main  Cattail  Ridge ; thence  north 
741  feet  to  a sloping  rock  marked  X in  the  north  line  of  the  Murchison 
boundary;  thence  south  65  degrees  east  with  said  line  2,095  feet  to  a 
stake  with  Balsam  pointers  a corner  in  said  Murchison  line ; thence  south 
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70  degrees  east  with,  said  Murchison  line  1,504  feet  to  a stake  on  top 
of  Black  Mountain,  just  south  of  Cattail  Peak,  being  the  northeast  corner 
of  the  Murchison  tract ; thence  in  a southerly  direction  along  the  top  of 
Black  Mountain,  being  the  divide  between  the  waters  of  Cane  River  and 
South  Toe  River  6,397  feet  to  the  beginning,  containing  700  acres,  more 
or  less. 

In  addition  to  this,  at  the  insistence  of  the  Park  Commission,  a strip 
along  the  railroad  and  the  railroad  extended,  wide  enough  to  include  the 
road  bed,  was  also  included  in  the  deed,  the  object  being  to  secure  a right 
of  way  over  the  old  railroad  bed,  when  the  railroad  itself  should  be  re- 
moved. The  whole  area  was  surveyed  by  level  measurement  according  to 
the  custom  of  T.  P.  Lundy,  the  surveyor  doing  the  work,  and  a total  of 
629.85  acres  was  shown.  On  a protest  from  the  Wilson  Brothers,  which 
was  supported  by  the  Commission,  10  per  cent  of  the  total  acreage  was 
added  because  it  was  said  that  surface  measurement  is  the  general 
practice  in  Yancey  County,  so  that  measurement  should  have  been  used. 
The  amount  was  thus  brought  up  to  700  acres,  which  is  the  area  named  in 
the  deed. 

Owing  to  delay  in  securing  the  correct  calls  and  in  making  out  the 
deed,  it  had  not  been  finally  executed  at  the  end  of  November.  The 
transaction  will,  however,  have  been  completed  before  this  report  appears. 

The  part  of  the  addition  south  of  Wilson’s  Ridge  and  Camp  15, 
amounting  to  some  160  acres,  had  been  cut  over  and  most  of  it  subse- 
quently burned.  There  is  hardly  a live  tree  upon  it  except  a few  small 
ones  here  and  there  along  Wilson’s  Ridge.  However,  with  the  with- 
drawal of  the  railroad,  this  burned  over  land  can  be  reforested  and  will, 
eventually  form  a very  attractive  and  valuable  part  of  the  Park.  The 
part  north  of  Camp  15  has  recently  been  logged  for  a short  distance 
north,  but  has  not  been  burned  over.  Practically  all  the  live  young 
timber  has  been  cut  or  destroyed,  but  if  fires  can  he  prevented,  the  area 
may  reseed  itself.  If  it  does  not,  it  can  be  replanted  later  on.  At 
least  half  of  the  area  added  to  the  Park  is  still  covered  with  spruce  and 
balsam  timber.  This  timber,  however,  is  owned  by  Perley  & Crockett, 
and  will  be  cut  by  them  according  to  present  plans  between  now  and  the 
expiration  of  their  contract.  The  young  timber  too  small  for  saw  logs 
is  under  contract  to  the  Champion  Fiber  Company  for  pulp  wood,  and 
practically  all  of  it  will  he  used  for  this  purpose.  However,  a tentative 
verbal  agreement  between  the  agent  of  the  Champion  Fiber  Company 
and  the  State  Forester  allows  the  State  to  purchase  from  the  company 
small  groups  of  live  spruce  and  balsam  timber  which  are  to  be  selected 
as  the  lumbering  proceeds. 

The  purchase  of  this  long  belt  of  land  between  the  present  park  area 
and  the  railroad  somewhat  facilitates  the  protection  of  the  present  park 
area  from  fire,  allowing  free  access  to  the  State  for  the  purpose  of 
cleaning  up  fire  lines  and  disposing  of  brush.  Even  though  the  area 
now  in  timber  is  finally  cut  over  clean  and  then  burned,  as  has  been 
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done  on  the  south  end  of  the  addition,  the  area  may  still  be  planted  to 
spruce  and  balsam  and  a much  enlarged  park  will  result.  The  northern 
end  of  this  addition  joins  a very  rough  and  well  forested  portion  of  the 
Mount  Mitchell  National  Forest,  and  by  protecting  the  State  Park  from 
illegal  hunting,  opportunity  will  be  given  game  both  large  and  small  to 
pass  through  and  frequent  the  State  Park.  As  soon  as  the  lumbering 
operations  are  over,  steps  should  be  taken  to  prohibit  hunting  on  the 
Park  and  make  of  it  a game  refuge. 

PROPOSED  FORESTRY  COURSE  AT  THE  STATE  UNIVERSITY 

Following  a number  of  successive  requests  from  the  State  Federation 
of  Women’s  Clubs  that  courses  in  forestry  be  given  at  the  State  Univer- 
sity, the  Board  of  Trustees  in  1918  heartily  approved  the  plan  and 
requested  the  State  Forester  to  suggest  one  or  more  outlines  for  such  a 
course.  In  accordance  with  this  request,  the  following  suggested  courses 
in  forestry  were  submitted  to  the  President  and  the  Professor  of  Botany 
in  July,  after  having  been  approved  by  the  State  Geological  Board. 

Suggested  Courses  in  Forestry  for  The  University  of  North  Carolina 

It  is  the  opinion  of  the  best  foresters  and  educators  that  there  is  no  demand 
for  an  increased  number  of  schools  for  the  training  of  professional  foresters, 
at  present  the  number  in  high  standing  being  more  than  sufficient  to  supply 
the  demand  for  such  men.  Even  though  this  were  not  the  case,  the  University 
of  North  Carolina  has  not  the  money  or  equipment  to  organize  a four-years 
course  or  a graduate  school  to  turn  out  professional  men  who  would  have  to 
compete  with  those  being  trained  at  the  thoroughly  organized  forestry  depart- 
ments at  Yale,  Cornell,  Harvard,  Michigan,  and  other  well-known  forestry 
schools. 

There  is,  however,  a need  generally  recognized  by  foresters  and  educators 

for  courses  in  forestry  at  all  of  our  colleges  and  universities  for  furnishing 

— 

information  of  great  educational  and  economic  value.  The  State  University 
completes  the  training  of  thousands  of  our  farmers,  merchants,  teachers,  law- 
yers, and  other  public  men,  who  are  now  started  in  their  careers  with  little 
realization  of  the  importance  of  our  vast  forest  resources  to  the  State,  or 
without  any  knowledge  of  the  methods  by  which  these  forests  may  be  im- 
proved or  perpetuated.  It  is  not  the  fault  of  the  men  themselves,  because  no 
suitable  opportunity  is  offered  them  for  obtaining  this  information.  It  is, 
however,  the  misfortune  of  the  State  that  few  of  our  educated  and  best- 
equipped  citizens  have  any  definite  knowledge  of  improving  and  putting  to 
its  proper  use  this  enormous  natural  resource. 

Professor  J.  W.  Tourney,  Director  of  the  Yale  School  of  Forestry,  and  prob- 
ably the  best  and  most  widely  known  forestry  educator  in  the  country,  says: 
“The  great  avenue  for  the  education  of  the  public  in  forestry  is  through  our 
general  educational  systems  from  the  public  school  to  the  university. 

“The  effective  system  of  forestry  education  should  have,  for  its  first  duty, 
the  instruction  of  the  millions  just  the  same  as  the  first  duty  of  an  effective 
agricultural  educational  system  is  to  instruct  the  whole  public  in  matters 
relating  to  agriculture.” 
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In  a State  where  two-thirds  of  the  land  surface  is  classified  as  forest  and 
half  the  area  of  the  average  farm  is  woods,  the  importance  Of  some  knowledge 
of  forestry  to  our  public  men  cannot  be  too  much  emphasized. 

To  quote  Professor  Tourney  again:  “Our  aim  should  be  to  turn  out,  not 
finished  farmers,  but  men  who  will  continue  to  work  and  learn  as  long  as 
they  live;  not  walking  encyclopedias,  but  scientific  spirits.” 

In  accordance  with  this  idea,  therefore,  it  is  recommended: 

(1)  That  a Department  of  Forestry  be  inaugurated  at  the  State  University 
upon  a par  with  the  departments  of  Botany  and  Zoology,  with  an  experienced 
forestry  educator  in  charge;  one  who  will  rank  as  and  receive  the  salary  of  a 
full  professor.  After  organizing  on  a basis  of  instruction  by  this  one  man, 
he  might  train  an  assistant  who  would  help  both  in  the  classroom  and  in  the 
field  work. 

This  proposed  Department  of  Forestry  might,  if  thought  preferable,  be  com- 
bined with  the  present  Department  of  Botany  as  the  Department  of  Botany 
and  Forestry  with  the  present  professor  of  botany  as  head  of  the  department. 
Under  such  organization  it  might  be  possible  to  develop  physiological  botany 
and  dendrology  in  cooperation  with  the  present  staff  in  botany,  thereby  leav- 
ing the  professor  of  forestry  free  to  devote  himself  more  fully  to  technical 
courses  in  forestry  and  possibly  obviate  the  necessity  of  having  an  assistant 
in  forestry. 

(2)  As  a temporary  expedient  and  pending  the  organization  of  a depart- 
ment as  suggested  above,  tire  State  Forester,  if  called  upon,  might  be  able 
to  give  a short  course  in  forestry  which  could  be  classified  under  the  present 
Department  of  Botany. 


Forestry  departments  are  carried  in  a number  of  our  best  universities  and 
colleges.  (See  report  of  the  Committee  on  Secondary  Forestry  Education  in 
the  United  States  to  the  Fifth  National  Conservation  Congress,  1913.)  The 
following  examples  will  show  how  courses  are  arranged  so  that  they  may  be 
given  by  one  professor,  usually  with  the  help  of  one  assistant. 

Purdue  University.  Forestry  Department  (with  14  courses).  The  principal 
courses  in  this  department  are: 


These  courses  are  elective  in  the  Agricultural  and  Scientific  courses.  They 
consist  of  two  or  three  lectures  per  week. 

University  of  Vermont.  Forestry  Department.  The  following  courses  are 
given: 

1.  Farm  Forestry. 

2.  A Forestry  Camp  during  two  weeks  (prerequisite  1). 

3.  Technology  (included  under  Botany). 

4.  Economics  of  Forestry. 

5.  Farm  and  Forest  Surveying. 


Proposed  Department  of  Forestry 


Forest  Botany 
Forest  Mensuration 
Forest  Protection 
Technical  Forestry 
Forest  Pathology 


Elementary  Silviculture 
Forest  Management 
History  of  Forestry 
Forest  Utilization 
Forest  Zoology 
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Agricultural  ancl  Mechanical  College  of  Texas.  Department  of  Forestry. 

301.  Principles  of  Forestry  (3-0).  Elective  in  Agriculture. 

302.  Silviculture  (3-0).  Required  in  Agriculture — landscape  art;  elective 
in  other  agricultural  courses. 

401.  Dendrology  (3-0).  Required  in  Agricultural  Education  and  Agricul- 
tural Entomology.  Elective  in  other  agricultural  courses. 

402.  Wood  Technology  and  Utilization  (2-2).  Elective  in  several  agricul- 
tural courses. 

Following  the  lead  of  these  and  other  pioneers  in  forestry  education,  while 
at  the  same  time  recognizing  the  fact  that  any  competent  professor  of  forestry 
would,  with  the  cooperation  of  other  members  of  the  faculty,  wish  to  arrange 
his  own  courses,  the  following  courses  are  suggested  as  being  suitable  for 
needs  of  students  at  the  University  of  North  Carolina  and  adapted  to  condi- 
tions found  in  this  State: 

Department  of  Forestry  (or  part  of  Department  of  Botany  and  Forestry). 

1.  Dendrology.  Prerequisite,  Botany  1-2. 

Junior  and  Senior  elective.  Two  hours;  both  terms.  Lectures,  laboratory 
and  field  work. 

Takes  up  the  study  of  identification  of  the  most  important  trees  of  the 
United  States,  and  especially  those  of  North  Carolina.  This  course  might  he 
made  to  include  some  elementary  wood  technology,  so  that  the  student  could 
learn  to  identify  by  the  wood  as  well  as  by  the  leaf,  bark,  fruit,  twig,  etc.,  all 
of  our  timber  trees,  and  would  know  their  important  characteristics  and  uses. 

2.  Principles  of  Forestry. 

Three  hours;  both  terms.  Prerequisite,  Botany  1-2,  and  recommended  after 
Forestry  1.  Junior  and  Senior  elective.  Intended  to  give  a general  knowledge 
of  forestry.  For  students  in  all  courses.  Includes  a brief  review  of  forestry 
abroad  and  in  the  United  States;  the  relation  of  forest  to  stream  flow,  soils, 
and  the  living  conditions  of  the  people;  forestry  methods,  including  manage- 
ment, protection,  planting,  lumbering,  etc.;  and  the  present  status  of  forestry 
in  the  United  States  and  in  North  Carolina. 

3.  Economics  of  Forestry. 

Two  hours;  both  terms.  Lectures  only.  Senior  and  graduate  elective. 
For  students  in  political  economy,  law,  and  other  special  lines.  This  course 
would  include  the  relation  of  the  forests  to  the  life  and  business  of  our  people, 
and  would  take  up  the  study  of  forest  influences,  forest  policy,  State  and 
Federal  forest  laws,  and  a general  history  of  forestry. 

4.  Silviculture. 

Prerequisite,  Forestry  1.  Two  hours,  and  one  field  period.  This  course 
would  take  up  in  detail  the  silvicultural  part  of  Course  2,  and  would  deal 
with  the  treatment  of  woodlands  in  theory  and  practice,  forestry  seeding  and 
planting,  silvicultural  systems,  natural  regeneration  and  forest  protection; 
it  might  take  up  some  simple  investigation  in  regard  to  the  forests  of  the 
region. 

Field  and  laboratory  work  should  be  connected  with  most  courses  in 
Forestry.  The  woodlands  on  the  Mason  farm  and  the  six  hundred  acres  of 
forest  connected  with  the  University  campus  would  furnish  ideal  practice 
and  demonstration  grounds  for  the  different  methods  of  Forestry  advocated 
for  such  conditions.  A small  forest  nursery  should  be  established  and  some 
planting  of  forest  trees  done  each  year  on  old  fields  or  other  suitable  areas 
near  Chapel  Hill. 
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This  addition  to  the  Department  of  Botany  would  give  one  more  object  for, 
and  one  more  practical  application  of,  the  information  imparted  in  the  botany 
courses.  It  would  gradually  strengthen  the  work  of  the  School  of  Applied 
Science,  and  would  fill  a need  which  is  being  felt  throughout  the  State  more 
and  more  each  year. 

Suggested  Short  Course  in  Forestry 

A number  of  the  universities  and  colleges  of  the  country  provide  a short 
course  in  forestry,  either  as  an  elective  in  their  arts  and  science  courses  or 
connected  with  technical  courses  in  agriculture,  horticulture,  and  the  like. 

The  following  instances  show  how  this  course  is  related  to  existing  de- 
partments : 

University  of  Tennessee: 

Horticulture  and  Forestry.  Horticulture,  8b.  Forestry. 

Junior  and  Senior.  Second  Term;  2 periods  and  1 hour.  Course  consists 
of  estimating  and  forest  management.  Text-book:  “Graves’  Principles  of 

Handling  Woodlands.” 

University  of  Illinois: 

Horticulture.  Horticulture,  9.  Forestry. 

This  course  includes  forest  trees,  their  use,  distribution,  and  artificial  pro- 
duction; relations  of  forest  and  climate;  forest  legislation  and  economy. 
Prerequisite,  Botany  1.  II-2. 

Mississippi  Agricultural  and  Mechanical  College: 

Botany  and  Forestry  (24  courses). 

13  and  14,  Farm  Forestry. 

19  and  20,  Dendrology. 

University  of  Oklahoma: 

Botany  5 (for  undergraduates). 

General  forestry,  lectures  and  assigned  readings,  for  students  of  political 
economy  and  others. 

Botany  104  (for  undergraduates  and  graduates). 

Dendrology,  lectures,  laboratory  and  field  work;  special  attention  to  trees 
of  Oklahoma.  Prerequisite,  Botany  1 and  5. 

Maryland  State  College: 

Forestry.  101,  Farm  Forestry. 

The  study  of  forest  botany,  wood  management,  measurements,  fire  protec- 
tion, nursery  practice,  etc.  Prerequisite,  Botany  101-2-3.  Lectures,  2 hours; 
practice,  3 hours.  Third  term. 

From  these  examples  it  may  well  be  argued  that  a short  course  in  Forestry 
might  well  be  included  under  the  Department  of  Botany  at  the  State  Uni- 
versity. The  following  is,  therefore,  suggested: 

Botany  12.  Forestry.  Two-hour  lectures,  and  one  period  of  practice  per 
week  through  spring  term,  or  part  of  spring  term. 

Junior  and  Senior  elective.  Prerequisite,  Botany  1-2.  This  course  should 
be  intended  to  give  the  student  in  the  arts  and  science  courses  a general 
knowledge  of  forestry.  Throughout  the  course  the  practical  application  of 
the  theory  and  practice  of  forestry  to  North  Carolina  conditions  should  be 
constantly  kept  in  mind. 
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This  course  would  include  the  development  of  forestry  abroad  and  in  the 
United  States;  a general  survey  of  the  fundamental  principles  underlying 
forestry,  including  the  relation  of  forests  to  soil,  moisture,  light,  and  climatic 
conditions;  influence  of  forestry  upon  stream  flow;  the  important  systems  of 
treating  woodlands  practiced  in  Europe  and  in  the  United  States;  the  habits 
of  important  economic  timber  trees,  and  the  character  and  uses  of  the  more 
important  woods;  methods  of  estimating  standing  timber  and  measuring  its 
growth;  measuring  and  valuing  timber  products;  artificial  regeneration  of 
forests  by  seeding  and  planting,  and  natural  regeneration  by  proper  manage- 
ment; the  best  trees  for  commercial  and  ornamental  planting;  effects  of  forest 
fires  and  the  study  of  them  and  other  important  enemies  of  the  forest;  a brief 
treatise  on  the  timber  regions  of  the  United  States;  the  amount  of  standing 
timber  and  the  consumption  of  timber;  the  practice  of  forestry  by  the  Govern- 
ment, particularly  on  its  national  forests,  and  the  present  status  of  forestry 
in  the  different  States  and  among  the  private  owners  of  timber  land.  Forestry 
for  North  Carolina  would  be  dealt  with  in  its  relation  to  the  different  forest 
regions  and  the  various  economic  forest  trees  of  the  State,  and  to  the  indus- 
tries dependent  upon  the  forest.  J.  S.  Holmes, 

State  Forester. 

Approved  by  John  Sprunt  Hill,  for  the  State  Geological  Board.  July 
20,  1918. 

Owing  to  war  conditions  at  tlie  University  and  the  military  direction 
of  the  courses,  this  plan  could  not  then  be  adopted,  hut  assurances  were 
given  that  as  soon  as  opportunity  offers,  the  matter  would  be  taken  up  in 
earnest  and  in  all  probability  a first-class  experienced  professor  of 
forestry  added  to  the  faculty. 

FOREST  FIRES 

The  8th  and  9th  annual  inquiry  as  to  the  extent,  damage  and  causes 
of  forest  fires  in  North  Carolina  during  the  years  1916  and  1917,  re- 
spectively, were  made  as  in  former  years.  The  report  for  1916,  which 
was  the  worst  year  for  fires  for  a long  time  past,  showed  a total  damage 
for  the  townships  reporting  of  $3,640,000,  or  more  than  three  times  the 
amount  of  damage  ever  previously  reported  in  one  year.  The  total 
damage  for  1917  was  $673,000,  or  about  the  average  annual  loss  up  to 
the  year  1916.  The  figures  in  detail  for  these  two  years,  together  with 
those  for  the  year  1915,  which  had  not  previously  been  published,  are 
given  in  Economic  Paper  No.  48. 

The  lack  of  an  appropriation  to  carry  out  the  Forest  Fire  Law  of 
1915  was  certainly  responsible  for  part  of  this  enormous  loss.  If  the 
Survey  had  been  able  to  appoint  township  forest  wardens  in  compliance 
with  this  law,  many  of  the  fires  would  not  have  occurred.  In  spite, 
however,  of  this  expensive  lesson,  an  appropriation  bill  introduced  into 
the  General  Assembly  of  1917  was,  after  considerable  discussion,  de- 
feated in  the  final  hours  of  the  session. 

In  spite  of  the  failure  of  the  Legislature  to  provide  funds  for  the 
enforcement  of  the  law,  the  Survey  has  put  into  practice  a number  of 
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its  features.  Additional  posters  warning  against  fires  have  been  printed 
and  distributed.  A few  State  Forest  Wardens  have  been  appointed, 
their  activities  being  limited  however,  by  the  inability  of  the  State  to 
pay  them  anything. 

The  three  Forest  Protective  Associations  organized  before  1917  have 
conducted  a useful  though  somewhat  precarious  existence.  The  Linville 
Forest  Protective  Association  has  perhaps  received  the  heartiest  support 
from  its  members,  while  the  Tryon  Forestry  Club  and  the  Mount  Mitchell 
Forest  Protective  Association,  though  somewhat  disorganized  through 
lack  of  financial  support,  have  continued  to  cooperate  with  the  Survey. 

The  Federal  Government  has  continued  its  appropriation  of  not  to 
exceed  $2,000  for  fire  prevention  in  North  Carolina  in  cooperation  with 
the  State  and  with  private  owners.  A number  of  patrolmen  have  been 
appointed  each  spring  and  fall,  some  of  them  to  cooperate  with  the 
protective  associations  and  others  to  cover  much  larger  districts  where 
the  people  are  not  yet  aroused  to  the  necessity  of  private  action.  The 
latter  men,  under  instructions  from  the  Forest  Service,  are  given  large 
districts,  as  much  as  a whole  county  or  even  more.  The  protection  work 
of  necessity  is  not  as  intensive  as  that  given  by  the  regular  patrolmen. 
They  are,  however,  expected  to  do  a large  amount  of  educational  and 
•propaganda  work,  such  as  visiting  schools,  saw  mills,  stores  and  other 
public  places  and  otherwise  get  in  touch  with  the  people  of  the  district. 
In  this  way  it  is  hoped  that  a strong  sentiment  for  forest  protection  may 
be  built  up  so  that  the  private  owners  may  soon  materially  cooperate  with 
the  State  and  Federal  Government  in  this  work.  These  and  other 
features  of  the  forest  fire  protective  work  of  the  Survey  are  described 
much  more  fully  in  Economic  Paper  No.  48,  which  brings  this  infor- 
mation up  to  the  spring  of  1918. 

FARM  FORESTRY  SPECIALIST 

For  several  years  the  United  States  Forest  Service,  cooperating  with 
the  States  Relations  Service,  has  been  endeavoring  to  secure  the  employ- 
ment in  each  State  of  a specialist  in  farm  forestry  to  work  on  the  same 
footing  as  other  specialists  in  the  Agricultural  Extension  Service.  The 
Survey  strongly  recommended  the  appointment  of  such  a man  in  North 
Carolina,  and  Dr.  B.  W.  Kilgore,  Director  of  Extension,  approved  this 
policy.  After  twelve  months  search  for  a suitable  man,  Mr.  Harry  B. 
Krausz  was  appointed  to  this  position  by  Director  Kilgore.  In  line 
with  an  agreement  arrived  at  between  the  Forest  Service,  the  States 
Relations  Service,  represented  by  the  Director  of  Extension,  and  the 
Survey,  a specialist  will  work  under  the  direction  of  these  three  depart- 
ments, Mr.  W.  R.  Mattoon  representing  the  Forest  Service.  The  State 
Forester  turned  over  to  Mr.  Krausz  all  of  the  farm  forestry  work  which 
had  previously  been  done  by  the  Survey.  This  includes  the  examination 
of  farm  forest  properties  with  the  object  of  assisting  owners  in  the 
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management  and  profitable  disposition  of  their  forest  crops.  The  Survey 
has  heretofore  been  unable  to  devote  any  large  amount  of  time  to  this 
work  and  so  has  been  forced  to  decline  to  make  accurate  estimates  of  the 
amount  of  standing  timber  on  their  lands  for  individual  owners,  as 
this  involved  much  more  time  and  expense  than  could  ‘be  given  to  it. 
The  Survey  has  been  heartily  in  accord  with  and  has  continuously 
urged  this  step,  feeling  that  it  would  be  of  enormous  benefit  to  the 
farmers  of  North  Carolina  and  would  greatly  stimulate  and  popularize 
the  forestry  movement.  It  seems  that  this  is  the  first  State  to  have  a 
Farm  Forestry  Specialist  upon  the  staff  of  its  Extension  Department, 
although  similar  experts  have  worked  with  State  Forestry  Departments 
in  a number  of  our  States. 

After  six  months  work,  Mr.  Krausz  left  in  September  for  an  officers7 
training  camp,  furlough  having  been  granted  him  until  the  end  of  the 
war.  He  is  expected  to  take  up  his  work  again  shortly  in  North  Caro- 
lina. During  his  absence  the  State  Forester  has  handled  the  routine 
part  of  his  work. 

NORTH  CAROLINA  FORESTRY  ASSOCIATION 

In  accordance  with  the  policy  of  the  Geological  Board,  the  closest 
cooperation  has  been  continued  with  the  North  Carolina  Forestry 
Association.  The  seventh  annual  meeting  held  in  Baleigh,  Jaunary, 
1917,  was  attended  by  both  the  State  Geologist  and  the  State  Forester, 
the  latter  having  also  spent  considerable  time  in  getting  up  the  meeting. 
There  was  a smaller  attendance  than  usual,  but  an  excellent  program 
was  carried  out. 

The  resolutions  endorsed  at  this  and  the  next  annual  meeting  are 
given  because  they  show  the  wide  interests  of  the  Association  and  the 
very  useful  field  which  its  activities  cover. 

No.  1.  State  Appropriation  for  Forestry 

Resolved,  That  the  North  Carolina  Forestry  Association  urges  the  members 
of  the  General  Assembly  to  support  the  bill  now  pending  before  that  body 
making  an  appropriation  to  the  Geological  Board  for  carrying  out  the  pro- 
visions of  the  Forest  Fire  Law,  for  making  experimental  forests  and  other 
forestry  work  authorized  by  law. 

Resolved  further,  That  this  Association,  appreciating  the  work  that  the 
North  Carolina  Geological  and  Economic  Survey  has  done  and  is  now  doing 
in  the  interest  of  the  preservation  and  conservation  of  our  forests,  pledges 
its  support  to  the  further  efforts  of  this  department. 

No.  2.  Control  of  Live-Stock 

Whereas  the  ranging  of  stock  through  the  timber  lands  of  both  Eastern  and 
Western  North  Carolina  is  a menace  to  the  perpetuation  of  the  forests  through 
this  ranging,  through  the  destruction  of  the  seed  and  young  growth  by  the 
stock,  and  because  many  forest  fires  are  indirectly  the  result  of  this  ranging, 
be  it 
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Resolved,  That  the  North  Carolina  Forestry  Association  heartily  favors  the 
passage  of  a state-wide  stock  law  for  North  Carolina  by  the  present  General 
Assembly. 

No.  3.  State  Game  Commission 

Whereas  we,  the  members  of  the  North  Carolina  Forestry  Association,  recog- 
nize the  close  relationship  existing  between  the  conservation  of  the  forests 
of  this  State  and  the  conservation  of  the  bird  and  game  resources  of  the 
State,  and 

Whereas  we  are  anxious  to  secure  the  conservation  of  these  natural  re- 
sources of  the  State,  therefore  be  it 

Resolved,  by  the  members  of  the  Forestry  Association  of  North  Carolina, 
That  we  do  heartily  endorse  the  bill  now  before  the  General  Assembly  of 
North  Carolina  providing  for  the  creation  of  a State  Game  Commission,  also 
the  proposal  for  a uniform  system  of  bird  and  game  laws  in  this  State,  and  do 
earnestly  urge  the  members  of  the  General  Assembly  of  North  Carolina  to 
enact  these  bills  and  proposals  into  law. 

No.  4.  Migratory  Bird  Treaty 

Resolved,  That  the  North  Carolina  Forestry  Association  respectfully  urges 
the  present  Congress  to  make  effective,  through  the  necessary  legislative 
action,  the  recently  ratified  convention  between  the  United  States  and  Great 
Britain  for  the  protection  of  useful  migratory  birds. 

Speedy  action  is  desirable  in  view  of  the  increasing  economic  loss  to  all  the 
people,  which  must  ensue  if  action  be  deferred  until  the  next  Congress. 

No.  5.  Game  Sanctuaries 

Whereas  we,  the  members  of  the  Forestry  Association  of  North  Carolina, 
recognize  that  there  should  be  a close  relationship  existing  between  the 
United  States  Department  of  Agriculture  and  the  different  departments  of 
North  Carolina  engaged  in  conservation  work,  and 

Whereas  we  desire  that  the  national  forests  in  North  Carolina  shall  serve 
the  necessities  of  the  greater  number  of  people  with  the  least  possible  risk  of 
destroying  these  forests  and  their  resources,  therefore  be  it 

Resolved,  That  we,  the  members  of  the  Forestry  Association  of  North  Caro- 
lina, do  earnestly  urge  our  Senators  and  Representatives  in  the  National 
Congress  to  give  their  support  to  House  Bill  No.  17381  of  the  first  session  of 
the  Sixty-fourth  Congress,  the  same  being  a bill  to  establish  game  sanc- 
tuaries, national  forests,  and  for  other  purposes;  and  Senate  Bill  No.  7858 
of  the  second  session  of  the  Sixty-fourth  Congress,  the  same  being  a bill  to 
give  effect  to  the  convention  between  the  United  States  and  Great  Britain  for 
the  protection  of  migatory  birds  and  for  other  purposes. 

No.  6.  Weeks  Law  Fire  Patrol  Fund 

Whereas  the  State  of  North  Carolina  has  already  benefited  very  materially 
from  the  financial  assistance  of  the  Federal  Government  furnished  under  the 
Weeks  Law,  be  it 
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Resolved , That  we  endorse  the  action  of  the  Federal  Government  in  supply- 
ing funds  for  forest  fire  patrol  on  the  headwaters  of  our  streams,  and  do 
hereby  ask  the  Congress  to  increase  the  annual  appropriation  for  this  pur- 
pose from  $100,000  to  $125,000. 

No.  7.  White  Pine  Blister  Disease 

Whereas  the  white  pine  blister  disease  situation  in  the  United  States  is 
most  serious,  and  the  disease  threatens  the  destruction  of  the  white  pines, 
he  it 

Resolved , That  the  State  Department  of  Agriculture  is  urged  by  this  Asso- 
ciation to  place  an  absolute  quarantine  on  nursery  stock  of  all  five-leaved 
pines,  and  all  currants  and  gooseberry  stock  from  other  States,  to  prevent  this 
disease  from  becoming  established  in  North  Carolina.  Also  be  it 

Resolved,  That  a Federal  embargo  on  the  importation  of  foreign  nursery 
stock  is  highly  desirable,  to  prevent  the  further  introduction  of  plant  pests 
from  abroad.  Be  it  further 

Resolved,  That  this  Association  urges  the  immediate  establishment  of  a 
Federal  quarantine  to  prohibit  the  shipment  of  nursery  stock  of  five-leaved 
pines,  currants,  and  gooseberries  from  East  to  West,  beyond  the  western 
boundaries  of  the  .States  of  Minnesota,  Iowa,  Missouri,  Arkansas,  and  Louis- 
iana. This  action  is  urged  to  prevent  the  pine  blister  disease  from  becoming 
established  in  the  valuable  white  pine  forests  of  the  far  West,  where  the 
nation  owns  much  of  this  timber. 

No.  8.  Federal  Assistance  for  the  Farmer 

<y — 

Be  it  resolved,  hy  the  North  Carolina  Forestry  Association,  That  the  Secre- 
tary of  the  United  States  Department  of  Agriculture  be  and  is  hereby  respect- 
fully requested  to  authorize  the  Bureau  of  Entomology  of  the  United  States 
Department  of  Agriculture  to  cooperate  with  the  proper  State  authorities  in 
making  a comprehensive  research  study  of  beetles  and  other  insects  inhabiting 
the  forest  lands  of  North  Carolina  so  as  to  define  the  harmful  from  the  bene- 
ficial ones,  and  determine  practical  and  inexpensive  methods  of  preventing 
their  perpetuation  in  the  forests  and  of  destroying  them  when  they  have 
secured  a foothold,  and  further 

That  the  Secretary  of  the  United  States  Department  of  Agriculture  be  re- 
spectfully requested  to  authorize  the  States  Relations  Service  to  make  it  a 
part  of  the  duty  of  the  County  Demonstration  Agents,  working  in  conjunction 
with  the  State  Forester  and  his  assistants,  to  assist  the  farmers  in  the  prac- 
tical management  and  profitable  disposal  of  their  timber  crops,  and  that  the 
County  Demonstration  Agents  be  authorized  to  become  active  local  agents 
in  the  forest  fire  preventive  system. 

No.  9.  Forestry  in  the  Public  Schools 

Whereas  the  child  is  the  heart  of  society;  the  secret  of  permanency  lies 
in  its  training  through  the  medium  of  our  public  school  system. 

If  North  Carolina  is  going  to  conserve  her  forests,  if  the  dangers  from  fire, 
pests,  and  diseases,  such  as  the  chestnut  blight  and  white  pine  blister,  are  to 
be  fully  appreciated,  then  it  is  imperative  that  our  public  schools  become 
vitally  interested  in  these  subjects:  Therefore  be  it 
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Resolved , That  the  North  Carolina  Forestry  Association  favors  the  sugges- 
tion that  the  Department  of  Public  Instruction  of  this  State  encourage  in 
the  public  schools  the  study  of  our  native  trees  and  forests,  with  special  em- 
phasis on  their  growth,  proper  development,  and  preservation  from  disease 
and  destruction  by  fire;  and  to  encourage  the  planting  of  shade  trees  on  all 
school  grounds,  home  grounds,  and  surroundings  and  along  public  highways. 

No.  10.  The  Late  Mr.  D.  A.  White 

Resolved,  That  in  the  untimely  and  tragic  death  of  our  distinguished,  mem- 
ber, Mr.  D.  A.  White,  the  Association  has  lost  a most  valued  member,  his  town 
a public-spirited  citizen,  and  the  commonwealth  a man  of  progress,  influ- 
ence, and  character. 

No.  11.  The  Late  Mr.  E.  B.  Wright 

Be  it  Resolved,  That  in  the  death  of  our  former  President,  Mr.  E.  B.  Wright, 
this  Association  has  lost  a staunch  friend,  a most  active  member,  and  a wise 
and  sympathetic  guide,  and  the  State  a progressive,  patriotic,  and  construc- 
tive citizen;  and 

Resolved  further,  That  we  hereby  express  the  sympathy  we  as  members  of 
this  Association  have  felt  for  his  family  in  their  bereavement. 

No.  12.  Appreciation 

Resolved,  That  our  Association  is  not  unmindful  of  the  courtesies  and  co- 
operation accorded  by  the  Chamber  of  Commerce,  citizens  of  Raleigh,  press 
of  the  city  and  State,  the  Governor  and  other  officials,  and  all  other  agencies 
contributing  to  the  furtherance  of  our  objects  and  ideals.  To  them  we  extend 
a vote  of  thanks  and  appreciation. 

Partly  as  a result  of  this  meeting,  a number  of  Eastern  North  Carolina 
lumbermen  met  a week  later,  J anuary  30,  in  Raleigh,  for  the  purpose  of 
discussing  and  urging  certain  Forestry  legislation.  Another  meeting 
was  held  on  February  13,  but  unfortunately  no  very  definite  or  united 
action  resulted. 

The  State  Forester  as  Secretary  of  the  North  Carolina  Forestry 
Association  worked  up  and  attended  the  annual  meeting  of  the  Associa- 
tion in  Wilmington,  January  25,  1918.  Owing  partly  to  war  conditions 
and  partly  to  other  causes,  the  meeting  was  very  poorly  attended.  How- 
ever, an  address  by  Mr.  Clement  S.  Ucker,  Secretary  of  the  Southern 
Settlement  and  Development  Organization  of  Baltimore,  which  was 
enjoyed  by  only  a few  delegates,  was  subsequently  published  by  the 
Association  under  the  title  “Forestry — Its  place  in  the  Economic  Life 
of  the  South.”  Included  in  this  pamphlet  was  the  address  of  Mr.  J.  A. 
Mitchell  of  the  United  States  Forest  Service,  entitled  “Forest  Protection 
An  Economic  Necessity/’  which  he  had  prepared  especially  for  this 
meeting.  This  pamphlet  was  distributed  by  the  Forestry  Association 
as  generally  as  the  amount  of  money  available  would  allow,  while  some 
350  copies  were  purchased  at  cost  by  Mr.  Ucker  and  distributed  through 
the  Southern  Settlement  and  Development  Organization.  The  out- 
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standing  feature  of  this  annual  meeting,  however,  was  a tree  guessing 
contest,  in  which  600  of  the  school  children  of  Wilmington  took  part. 
The  success  of  this  contest,  which  was  favorably  noticed  in  The  Literary 
Digest  for  May  11,  was  due,  almost  entirely,  to  Professor  J.  J.  Blair, 
Superintendent  of  the  Wilmington  schools,  and  his  able  assistants  who 
devoted  much  time  and  attention  to  working  up  the  contest  before  the 
meeting.  At  this  night  session,  held  in  the  Hemmenway  School  audi- 
torium, the  following  resolutions  were  adopted: 

1.  Resolved,  That  the  next  General  Assembly  be  requested  to  provide  an 
adequate  appropriation  to  carry  out  the  provisions  of  the  State  Forest  Fire 
Law  and  the  other  forestry  work  of  the  State. 

2.  Resolved,  That  the  strongest  measure  to  prevent  the  importation  of 
foreign  plant  disease  is  now  necessary,  and  that  we  therefore  urge  the  quick 
passage  of  Senate  Bill  3344,  providing  that  the  Secretary  of  Agriculture  of 
the  United  States  control  all  such  importation. 

3.  Resolved,  That  the  next  General  Assembly  he  requested  to  pass  a state- 
wide stock  law,  as  being  essential  to  the  reforestation  of  much  of  our  cut- 
over land. 

4.  Resolved,  That  the  North  Carolina  Forestry  Association  urge  upon  the 
next  General  Assembly  the  importance  of  legislation  looking  to  the  adequate 
protection  of  birds  and  game,  and  call  upon  all  citizens  throughout  the  State 
to  cooperate  in  preventing  the  unauthorized  destruction  of  birds. 

5.  Resolved,  That  the  thanks  of  the  North  Carolina  Forestry  Association 
be  extended  to  Mr.  Clement  S.  Ucker,  Vice-President  of  the  Southern  Settle- 
ment and  Development  Organization  of  Baltimore,  Md.,  for  the  splendid 
address  on  “Scientific  Land  Classification  the  Basis  for  Practical  Forestry  and 
Stock  Raising  in  the  South,”  and  that  his  paper  be  printed  for  distribution 
to  members. 

6.  Resolved,  That  the  thanks  of  the  North  Carolina  Forestry  Association  be 
extended  to  the  North  Carolina  Sorosis  Club^  the  Wilmington  Chamber  of 
Commerce,  and  the  press  of  the  city  for  their  generous  hospitality  and  their 
hearty  cooperation  in  making  the  meeting  a success. 

G.  A.  Cardwell,  Chm., 

Wilmington,  N.  C. 

Miss  Julia  A.  Thorns, 

Asheboro,  N.  C. 

Major  W.  A.  Graham, 

Raleigh,  N.  C. 

Clement  S.  Ucker, 

Baltimore,  Md. 

The  Forestry  Association  has  issued  a number  of  circular  letters  from 
time  to  time  appealing  to  individuals  or  organizations  in  the  interest 
of  conservation.  The  present  President,  Miss  Julia  A.  Thorns  of 
Asheboro,  is  an  enthusiastic  worker  for  the  wiser  use  and  better  pro- 
tection of  our  birds  and  forests. 
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MAPLE  SUGAR  INDUSTRY 

At  tlie  request  of  the  State  Department  of  Agriculture,  an  effort  was 
made  to  revive  the  maple  sugar  industry  in  western  North  Carolina. 
After  considerable  inquiry,  a press  bulletin,  No.  161,  dealing  with  this 
subject,  and  urging  improved  methods  in  making  maple  syrup  and 
sugar  was  prepared  and  distributed  throughout  the  maple  sugar  region. 
In  cooperation  with  Professor  Sherman,  State  Entomologist,  Eederal 
cooperation  was  secured,  and  a specialist  from  the  Bureau  of  Sugar  Plant 
Investigations,  Mr.  W.  H.  Burns,  visited  western  North  Carolina  early 
in  Eebruary,  1918,  in  company  with  Professor  Sherman.  The  results, 
however,  were  not  encouraging  and  it  is  doubtful  whether,  under  the 
present  shortage  of  labor  and  the  growing  scarcity  of  sugar  maple  trees, 
any  considerable  increase  of  this  product  can  be  secured. 

CORDWOOD  FUEL  CAMPAIGN 

During  the  winter  and  early  spring  of  1918  the  importance  of  substi- 
tuting cordwood  for  coal  as  a domestic  fuel  as  a war  measure  was 
stressed.  The  State  Forester  was  appointed  a member  of  the  State 
Fuel  Administration  Committee  by  Mr.  A.  W.  McAllister,  State  Fuel 
Administrator.  A poster  was  prepared  following  the  proclamation  of 
Governor  Bickett  on  the  subject,  quoting  from  the  Governor  and  calling 
attention  to  the  necessity  of  substituting  wood  for  coal.  This  poster 
was  distributed  to  local  fuel  committees  all  over  the  State  and  posted  by 
them.  A press  bulletin,  No.  160,  entitled  “Cordwood  for  Fuel,”  was 
prepared  and  distributed  by  the  Survey.  Both  the  poster  and  the 
bulletin  were  very  favorably  noticed  by  public  officials  and  the  press 
throughout  the  country. 

During  the  late  summer  this  campaign  was  taken  up  again  through 
a general  inquiry  as  to  the  fuel  situation  in  the  various  towns  of  the 
State.  Conditions  were  found  to  be  better  than  last  year,  although  if 
the  war  had  continued,  much  more  attention  would  have  been  given  to 
this  matter.  With  the  signing  of  the  armistice  in  November  and  the 
gradual  removal  of  restrictions  on  coal  distribution  by  the  Fuel  Adminis- 
tration, it  is  thought  that  the  consumers  can  now  take  care  of  themselves. 

ROADSIDE  TREES 

Following  an  illustrated  address  by  the  State  Forester  at  the  Good 
Roads  Institute  held  in  Chapel  Hill  in  February,  1918,  on  the  subject  of 
“Roadside  Trees”  and  the  subsequent  publication  of  Press  Bulletin  No. 
162,  “Roadside  Trees  in  North  Carolina,”  a keen  interest  was  aroused 
in  the  public  mind  upon  this  subject.  At  the  annual  meeting  of  the 
North  Carolina  Good  Roads  Association  at  Wrightsville  Beach  in 
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August,  1918,  the  State  Forester  outlined  a tentative  bill  designed  to 
secure  and  protect  roadside  trees  in  this  State.  This  proposed  bill 
provides : 

1.  That  it  shall  be  the  duty  of  the  State  Geological  and  Economic  Survey, 
when  requested  by  any  road  commission  having  charge  of  the  road  work  in 
any  part  of  this  State,  to  advise  and  assist  such  commission  in  making  and 
carrying  out  plans  for  planting,  reserving,  caring  for,  and  protecting  shade 
and  ornamental  trees  along  such  highways. 

2.  That  such  commissions  he  empowered  to  ask  for  plans  and  to  plant,  re- 
serve, prune,  and  care  for  roadside  trees  in  accordance  with  such  plans. 

3.  That  all  shade  and  ornamental  trees  planted  or  reserved  according  to 
such  plans  be  known  as  “Roadside  Trees,”  and  be  cared  for  by  the  road  com- 
mission in  charge  of  the  highways  along  which  they  are  planted  or  reserved. 

4.  That  the  Survey  be  empowered  to  grow  trees  in  one  or  more  State 
nurseries  for  planting  along  roads  in  accordance  with  plans  made  in  compli- 
ance with  this  law;  such  trees  to  be  furnished  free  of  charge  to  such  road 
commissions  as  agree  to  properly  plant  and  care  for  them.  In  protecting  and 
planting  such  trees,  the  Survey  should  have  decision  as  to  choice  of  species 
and  methods  of  planting  and  caring  for  them,  while  the  commission  should 
have  jurisdiction  as  to  the  location  of  such  trees  along  the  roadside.  All  trees 
so  supplied  and  planted  should  remain  the  property  of  the  State,  but  be  cared 
for  by  the  commission  planting  them. 

5.  That  it  shall  be  unlawful  to  trim,  cut,  remove,  or  otherwise  injure  any 
roadside  trees  planted  or  left  for  shade  or  ornament  in  accordance  with  the 
provisions  of  this  law,  without  the  consent  of  the  commission  in  charge  of 
them.  Under  certain  circumstances,  however,  removal  of  trees  or  branches 
shall  be  allowed. 

6.  That  it  shall  be  unlawful  to  paint,  nail,  or  otherwise  post  upon  any  road- 
side tree  or  other  tree  within  the  right  of  way,  any  advertising  sign,  notice  or 
other  written,  painted,  or  printed  matter,  except  legal  notices,  without  the 
consent  of  the  commission  in  charge.  Imprisonment  or  fine  of  $50  or  less 
may  be  imposed. 

This  policy  was  strongly  endorsed  by  the  North  Carolina  Good  Roads 
Association  in  the  following  resolution : 

Resolved,  That  it  is  the  opinion  of  this  Association  that  the  improvement 
and  maintenance  of  our  highways  should  include  their  beauty  as  well  as  their 
usefulness,  and  that  a law  empowering  the  proper  authorities  to  secure  and 
protect  roadside  trees  for  the  benefit  of  the  public  should  be  carefully  con- 
sidered and,  if  possible,  enacted  by  the  next  General  Assembly. 

The  planting  of  memorial  trees  along  roadsides  and  in  other  places 
has  been  proposed  by  the  Conservation  Department  of  the  State  Federa- 
tion of  Women’s  Clubs.  This  policy,  which  has  also  been  taken  up  by 
the  American  Forestry  Association,  has  been  endorsed  by  the  Survey; 
and  the  State  Forester,  upon  request  from  the  editor  of  American 
Forestry,  has  written  a short  article  on  this  subject  for  that  magazine. 
The  enactment  of  the  above-mentioned  Roadside  Tree  Law  is  necessary 
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before  the  planting  of  memorial  trees  can  be  pushed  and  a strong 
memorial  will  be  presented  to  the  Legislature  in  favor  of  this  measure. 

EXAMINATION  OP  WOODLANDS 

Before  the  appointment  of  a Barm  Forestry  Specialist  in  the  State 
Agricultural  Extension  Service,  the  State  Forester  examined  and  re- 
ported upon  farm  forests  as  well  as  upon  timber  tracts  when  requested 
to  do  so  by  the  owner  with  the  object  of  introducing  and  encouraging 
the  practice  of  forestry  on  such  tracts.  Since  the  appointment  of  the 
Farm  Forestry  Specialist,  the  Survey  has  restricted  such  examinations 
to  timber  tracts. 

During  the  past  two  years,  four  farm  forests,  two  timber  tracts  and 
one  State  property  were  examined  and  reports  made  upon  them. 

Orange  County. — In  April,  1917,  the  woodland  on  Bock  Springs 
Farm,  in  Bingham  Township,  containing  several  hundred  acres  was 
examined.  The  “Bidge  Tract”  was  found  to  be  covered  with  an  old 
hardwood  forest  of  mature  white  oak,  with  a good  growth  of  saplings, 
sprouts,  and  seedlings  of  these  and  other  species.  It  was  recommended 
that  on  this  area  the  mature  hardwood  timber  be  cut  and  sold  as  soon 
as  the  market  would  justify  it.  The  owner,  however,  was  assured  that 
the  timber  would  not  deteriorate  rapidly  and  that  no  direct  loss  would 
be  involved  in  holding  it.  The  “Thompson  Mill  Place,”  consisting 
entirely  of  a tract  of  old  field  pine  on  rough,  steep,  and  rocky  land,  was 
found  to  contain  little  merchantable  timber.  Ho  extensive  cutting  was 
recommended  on  this  tract.  The  land,  which  was  not  suitable  for 
agriculture,  needs  the  protection  of  the  forest  growth  to  prevent  washing. 
Some  cedar  posts,  scattered  through  the  area,  might  with  advantage  to 
the  remaining  timber  be  cut  for  home  use. 

The  large  merchantable  shortleaf  pine  on  a small  area  on  this  farm, 
averaging  from  12  to  18  inches  in  diameter,  was  found  to  be  in  a thrifty 
condition.  It  was  thought  that  it  would  pay  to  hold  it  for  future  growth. 
However,  if  the  land  was  needed  for  agriculture,  the  timber  might  be  cut 
for  the  construction  of  farm  buildings  on  the  place. 

Wake  County. — A small  farm  in  Wake  County,  belonging  to  Mr.  C.  B. 
Hudson,  was  examined  in  May,  1917.  On  account  of  the  high  value  of 
the  land  and  its  proximity  to  an  excellent  market,  being  only  half  a mile 
outside  the  city  of  Baleigh,  it  will  not  pay  to  hold  the  land  in  timber 
longer  than  necessary.  The  plan  of  the  owner  to  clear  the  land  grad- 
ually, as  it  can  be  put  into  cultivation,  was  heartily  approved.  It 
was  recommended  that  the  areas,  which  were  badly  eroded  and  would 
again  wash  if  cleared  up,  should  be  retained  in  forest  growth. 

Montgomery  County. — The  Sam  Christian  Mining  Tract,  the  property 
of  Mr.  P.  E.  Eames,  was  examined  in  September,  1917.  This  tract, 
containing  approximately  2,200  acres,  lies  on  the  south  end  of  the 
Hharie  Mountains,  is  rough  and  hilly,  and  a small  part  has  recently 
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been  cleared  for  farming.  The  woodland  has  been  cut  over  several 
times  so  that  now  there  is  barely  1,000  feet  to  the  acre  of  second-growth 
pine  and  hardwoods.  Mr.  Eames  would  like  to  increase  the  yield  of 
timber  from  the  wooded  portion  of  the  tract.  A contract  has  recently 
been  entered  into  with  some  lumbermen  to  cut  all  the  remaining  timber 
down  to  six  inches.  This  leaves  very  little  opportunity  for  practicing 
conservative  cutting,  as  practically  no  trees  of  desirable  species  will  be 
left  to  produce  seed  or  to  form  a valuable  second  growth.  It  was  recom- 
mended that  measures  be  taken  to  keep  out  fires,  and  the  owner  was 
urged  to  retain,  undamaged,  as  many  shortleaf  pine  trees  as  possible, 
to  furnish  seed  for  the  next  crop. 

Edgecombe  County. — The  farm  connected  with  the  Joseph  Keasby 
Brick  Agricultural  Industrial  and  formal  School,  Bricks,  U.  C.,  con- 
taining some  1,129  acres,  most  of  which  has  been  cleared  and  is  now 
being  used  for  agriculture,  was  examined  in  February,  1918.  The 
management  of  the  school  desired  to  sell  a large  part  of  the  merchantable 
timber  lying  along  Fishing  Creek  and  in  several  other  small  areas  in 
order  to  get  money  to  put  a lighting  system  in  the  school.  It  was 
found,  however,  that  the  needs  of  the  school  and  the  plantation  for  fire- 
wood were  so  great  that  the  present  supply  could  only  furnish  the 
demand  for  six  or  seven  years.  Coal  was  hard  to  get  and  there  was  no 
knowing  when  the  school  might  return  to  its  practice  of  burning  coal 
only.  It  was,  therefore,  recommended  that  all  of  the  timber  on  the 
place  be  retained  for  the  use  of  the  school. 

Mitchell  County. — The  “Cloudland”  property  on  the  top  of  Roan 
Mountain,  belonging  to  General  J.  T.  Wilder,  Monterey,  Tenn.,  contains 
about  4,500  acres,  all  of  it  being  above  the  5,000-foot  contour.  There 
are  about  3,000  acres  of  land  covered  by  spruce  forest,  the  remainder 
being  open  “bald”  or  park  areas  and  hardwood  forests  of  birch,  buckeye, 
beech,  red  oak,  etc.  This  latter  forest  has  little  commercial  value  at 
present,  as  the  trees  are  short  and  of  inferior  quality.  The  greater  part 
of  the  spruce  forest  is  on  steep  slopes,  falling  off  on  the  northwest  and 
south  sides  of  the  mountain.  The  owner  estimated  that  there  were  about 
28  million  feet  of  standing  timber  on  the  tract.  It  was  thought  that 
this  figure  was  too  high,  but  no  attempt  was  made  to  revise  the  estimate, 
owing  to  the  short  time  allowed  for  the  examination. 

Suggestions  were  asked  for  the  assistance  of  the  owners  in  making  a 
contract  of  sale  provided  they  wished  to  sell  the  timber,  which  would 
enable  them  to  preserve  the  property  from  fire  and  secure  the  permanence 
of  the  spruce  forest.  The  following  recommendations  were  given  in 
the  report: 

It  has  been  the  experience  met  with  in  practically  all  logging  operations  in 
spruce,  certainly  in  the  South,  that  fire  follows  cutting.  The  dry  tops  become 
very  inflammable  and  the  sun  getting  into  the  light  mold  dries  it  out  so  that 
sparks  will  start  fire  almost  anywhere.  The  chances  are,  therefore,  that  if 
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cut  by  a steam  lumbering  operation,  fire  will  follow  and  destroy  what  forest 
there  is  left.  However,  certain  precautions  can  be  insisted  upon,  and  if 
thoroughly  carried  out,  may  prevent  such  general  burning.  The  following 
precautions  might  be  insisted  upon: 

1.  Fell  timber  so  as  not  to  hurt  areas  of  small  young  growth. 

2.  Leave  patches  of  small  short  trees  and  saplings  here  and  there,  one- 
quarter  acre  patch  for  10  square  acres,  or  2 y2  per  cent  of  the  area,  might 
be  left  uncut  in  order  to  seed  up  the  cut-over  areas.  The  poorest  patches  of 
timber  may  be  left  in  these  areas,  but  they  should  not  be  culled  of  the  mer- 
chantable timber  lest  the  remaining  trees  be  blown  down. 

3.  A right  of  way  200  feet  wide  (horizontal  measurement),  on  each  side 
of  the  railroad  within  the  logged  area,  should  be  cleared  of  all  slash,  the 
branches  and  tops  being  piled  and  burnt  at  the  time  of  cutting.  In  addition 
to  its  protective  feature,  this  will  greatly  facilitate  the  logging. 

4.  The  slash  on  all  parts  of  the  cut  area  should  be  cut  up  so  that  the  limbs 
are  separate  from  the  trunk.  In  this  way  the  limbs  lie  close  to  the  ground 
and  will  soon  rot.  This  will  involve  little  extra  expense,  as  practically  all 
material  down  to  four  inches  in  diameter  would  be  cut  for  pulpwood. 

5.  Efficient  spark  arresters  should  be  used  on  all  locomotives  and  other 
engines  unless  they  burn  oil.  The  Radley-Hunter  smoke-stack,  made  by  the 
Climax  Locomotive  Works,  Corry,  Pa.,  is  said  to  be  one  of  the  most  efficient 
now  in  use. 

6.  Special  precautions  must  be  taken  in  dry  weather,  such  as  the  employ- 
ment of  railroad  patrolmen  on  speeders  carrying  fire-fighting  tools;  the 
organization  of  fire-fighting  forces  amongst  the  logging  crews;  the  posting 
of  warning  notices,  and  other  usual  measures. 

Although  suggestions  are  made  for  cutting,  it  is  not  advised  to  attempt 
to  sell  the  timber  to  a lumber  company  at  this  time,  especially  if  the 
owners  desire  to  preserve  the  aesthetic  and  recreational  value  of  the 
property.  It  is  said  that  a logging  road  of  nine  miles  in  length  could 
reach  the  tract  from  Toecane  on  the  C.  C.  & O.  Railway.  It  is  thought, 
however,  that  twelve  miles  would  be  nearer  correct.  It  would  take  ten 
miles  or  more  of  railroad  on  the  property  to  reach  the  majority  of  the 
timber,  making  n minimum  haul  of  twelve  miles  and  a maximum  haul 
of  twenty  to  twenty-five  miles.  There  is  too  little  merchantable  timber 
on  the  tract  to  justify  the  construction,  operation,  and  maintenance 
of  such  a road  with  much  prospect  of  profit.  A company  operating 
under  such  conditions  could  not  afford  to  pay  much  for  the  stumpage. 
The  risks,  therefore,  of  destroying  the  future  value  of  the  property  as  a 
health  or  recreational  resort  would  not  be  compensated  for  by  the  returns 
for  stumpage. 

Realizing,  therefore,  that  the  owners  desire  first  of  all  to  perpetuate  the 
natural  beauty  and  usefulness  of  the  property,  it  is  recommended  that 
one  of  the  three  following  dispositions  be  made  of  the  tract : 

1.  That  it  be  disposed  of  to  some  company  for  the  purpose  of  developing 
it  as  a health  and  recreational  resort,  with  the  stipulation  that  the  spruce 
timber  must  not  be  lumbered  but  the  forest  remain  practically  intact  as  an 
attraction  to  visitors. 
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2.  That  the  tract  be  sold  to  the  Federal  Government  to  form  part  of  the 
Southern  Appalachian  National  Forest.  It  is  not  certain  that  the  Govern- 
ment would  consider  purchasing  it,  as  it  is  not  directly  in  one  of  the  pur- 
chasing areas.  It,  however,  joins  one  or  two  of  them  very  closely,  and  a 
proposition  would  certainly  he  carefully  considered. 

3.  Failing  to  sell  this  property  to  the  Government  and  wishing  to  preserve 

perpetually  the  forest  and  its  usefulness,  the  tract  might  be  given  jointly  to 
the  States  of  North  Carolina  and  Tennessee,  under  conditions  mutually 
satisfactory  to  all  .parties.  J.  S.  Holmes, 

Approved : State  Forester. 

Joseph  Hyde  Pratt, 

State  Geologist. 

Avery  County. — The  timber  tract  belonging  to  the  Camp  Mountain 
Timber  Company  of  Pineola,  consisting  of  1,200  acres  of  rough  mountain 
land,  lies  on  both  sides  of  the  Linville  River,  two  miles  south  of  Pineola. 
Practically  the  whole  area  is  in  forest.  The  present  stand  consists 
largely  of  chestnut,  and  white  oak;  probably  75  per  cent  of  the  former 
and  20  per  cent  of  the  latter,  the  remainder  being  red  maple,  chestnut 
oak,  and  other  trees  of  the  region.  The  tract  has  been  seriously  burned 
over.  The  owners  wished  to  sell  off  all  merchantable  timber  and  cord- 
wood,  clear  as  much  as  possible  of  the  area  and  manage  the  tract  as  a 
stock  farm.  They  have  no  idea  of  perpetuating  the  forests,  but  wish 
to  realize  as  much  money  as  possible  from  the  timber.  Recommendations 
were  made  in  regard  to  methods  of  logging  and  disposition  of  the  timber 
most  of  which  it  was  thought  should  be  sawn  into  lumber  or  cut  into 
cordwood  for  tanning  extract. 

Moore  County. — The  property  now  known  as  “Samarcand  Manor,” 
recently  purchased  by  the  State  for  a State  Home  and  Industrial  School 
for  Girls  and  Women,  under  chapter  255,  Public  Laws  of  1917,  is 
situated  in  the  extreme  western  part  of  Moore  County.  It  was  formerly 
owned  by  Mr.  C.  Hanford  Henderson,  who  established  there  a boys’ 
school  about  four  years  ago.  It  has  an  area  of  224  acres  of  rolling  and 
somewhat  broken  land,  a small  part  of  which  is  sandy,  while  the  greater 
part  is  more  or  less  gravelly.  Much  of  it  is  badly  eroded.  Only  a small 
amount  is  cultivated,  the  greater  part  being  either  abandoned  fields 
grown  up  to  second  growth  loblolly  and  shortleaf  pine  or  original  hard- 
wood and  longleaf  pine  forests  with  most  of  the  merchantable  timber 
cut  out. 

During  the  winter  and  spring  of  1915-16,  the  former  owner  planted 
a large  number  of  seedlings,  including  white  fir,  Douglas  fir,  Norway 
spruce,  and  western  yellow  pine.  Somewhat  later,  he  planted  other 
seedlings  and  young  trees,  among  them  being  Austrian  pine,  white  pine, 
arbor  vitse,  and  yellow  poplar. 

On  visiting  the  plantation  in  November,  1918,  it  was  found  that  most 
of  these  trees  had  been  planted  in  the  dense  woods  without  any  special 
reference  to  their  adaptability  to  the  soil  or  situation.  However,  a large 
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number  were  found  alive  and  growing  slowly  in  the  neighborhood  of  the 
house,  chiefly  on  a rather  steep  southeasterly  slope.  In  this  place 
Norway  spruce  trees  six  to  twelve  inches  high  were  in  good  condition, 
as  were  also  white  pines,  some  few  Douglas  firs,  and  a pine  with  very 
short  leaves  which  was  not  identified. 

At  the  back  of  the  main  house  along  “Philosopher’s  Walk,”  white  pine, 
Norway  spruce,  Austrian  pine  and  yellow  poplar  were  in  good  condition. 
One  or  two  arbor  vitse  were  also  found.  These  were  in  a thick  grove 
of  scrub  oaks  with  heavy  leaf  mulch  which  had  protected  the  seedlings 
from  drying  out. 

In  front  and  at  the  side  of  the  house  the  cryptomerias  and  white  pines 
were  doing  well.  These  were  the  only  trees  that  were  planted  in  the 
open  and  they  were  in  a position  to  be  properly  taken  care  of.  They 
were  probably  given  fertilizer  and  water  from  time  to  time. 

The  condition  of  this  plantation  indicates  that  more  care  should  be 
taken  in  planting,  to  secure  species  adapted  to  the  special  conditions 
of  the  place.  It  is  probable  that  most  of  the  trees  planted  will  eventually 
die  unless  efforts  are  made  to  improve  conditions.  It  was  recommended 
that  the  scrub  oaks  be  thinned  out  gradually  in  order  to  admit  more 
light  to  the  young  trees  and  to  conserve  the  soil  moisture.  These  oaks 
can  be  used  for  firewood.  Every  care  must  be  taken  to  protect  the 
area  from  fire.  There  is  considerable  risk  of  fire  coming  in  from  the 
outside  from  certain  directions,  and  a fire  line  should  be  constructed 
either  by  clearing  the  land  of  trees  or  by  burning  all  the  leaf  cover  from 
a broad  strip. 

SANDHILLS  EXPERIMENT  FOREST 

The  Sandhills  State  Forest,  comprising  300  acres  of  land  loaned  by 
the  State  Sanatorium  for  the  Treatment  of  Tuberculosis  in  Hoke  County 
to  the  Survey  has,  unfortunately,  received  little  attention  owing  to  the 
failure  of  an  appropriation  for  this  purpose.  Some  small  plots  have 
been  sown  in  forest  tree  seeds,  chiefly  pines,  with  the  object  of  finding  out 
what  methods  and  what  species  were  most  suitable  for  sandhill  con- 
ditions. Some  of  the  seedlings  were  destroyed  by  a fire  which  ran  over 
parts  of  some  of  the  plots,  while  the  excessively  dry  season  of  1918 
killed  many  other  seedlings.  Experiments,  so  far,  show  that  longleaf 
pine  is  the  most  suitable  of  our  native  trees  for  reforesting  there,  while 
slash  pine,  which  is  common  further  south,  made  some  excellent  growth. 
The  maritime  pine  of  south  France  gives  promise  of  successful  use  though 
inability  to  secure  seed  during  the  war  has  prevented  further  experiments 
with  this  tree.  Efforts  have  been  made  to  construct  fire  lines  around 
the  seed  plots  to  protect  them  from  destruction,  but  no  great  success 
can  be  expected  either  in  experiments  in  seeding  or  in  protection  from 
fire  without  the  regular  services  of  a responsible  man  in  charge. 
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FOREST  CONDITIONS  OF  NORTH  CAROLINA 

At  tlie  request  of  the  Survey,  the  United  States  Forest  Service  again 
consented  to  cooperate  in  the  continued  study  of  forest  conditions  of  the 
Piedmont  Counties  of  the  State.  In  June,  1917,  Mr.  George  H.  Lamb 
of  the  United  States  Forest  Service,  made  a study  of  the  markets  for 
farm  timber  in  this  State  in  cooperation  with  the  Agricultural  Extension 
Department.  The  first  result  of  this  study  was  a list  of  purchasers  of 
farm  timber  which  has  already  been  published  by  the  Extension  Depart- 
ment as  Extension  Circular  Ho.  73,  “Industries  Using  Horth  Carolina 
Farm  Timber.”  It  is  understood  that  a further  publication  describing 
methods  of  handling  farm  woodlands  will  soon  be  published  by  the  same 
Department. 

Following  this  study,  Mr.  Lamb  took  up  the  study  of  the  forest  con- 
ditions of  Union  and  Moore  counties,  final  reports  upon  which  have  not 
yet  been  submitted  to  the  Survey,  but  are  expected  shortly.  Following 
this,  he  made  a brief  study  of  the  furniture  industry  in  this  State  for 
incorporation  with  the  complete  report  on  the  Piedmont  Counties.  Ho 
result  -of  this  study  has  yet  been  submitted.  The  State  F orester  at  the 
same  time,  while  working  in  close  touch  with  Mr.  Lamb,  made  a study 
of  the  remaining  three  Piedmont  Counties,  Anson,  Stanly  and  Mont- 
gomery; and,  in  addition,  examined  Richmond  County  which  belongs 
chiefly  to  the  Coastal  Plain  Region,  although  grouped  with  these  other 
counties.  Reports  for  these  four  counties  have  recently  been  published 
as  Press  Bulletins  Hos.  163,  164,  166  and  167.  It  is  planned  to  round 
out  this  study  by  the  publication  shortly  of  a bulletin  on  the  Forest 
Conditions  of  Piedmont  Horth  Carolina. 

NATIONAL  FORESTS  IN  NORTH  CAROLINA 


The  Survey,  though  in  no  way  connected  with  the  administration  of 
the  Hational  Forests  in  Horth  Carolina,  is  directly  interested  in  their 
purchase  and  administration,  because  this  helps  to  spread  the  knowledge 
of  forestry  throughout  the  State  and  assists  materially  in  the  conserva- 
tion of  the  State’s  natural  resources. 

During  the  fiscal  years  of  1917  and  1918  there  were  approved  for 
purchase  by  the  Hational  Forest  Reservation  Commission  for  Hational 
Forests,  being  acquired  under  the  Weeks  Law  in  the  State  of  Horth 
Carolina,  75,461  acres  at  $6.25  an  acre. 

The  total  area  of  lands  approved  for  purchase  for  Hational  Forests 
to  June  30,  1918,  is  344,658  acres,  distributed  in  the  following  Forests. 


Boone  

Mount  Mitchell 

Nantahala  

Pisgah  

Savannah  


47,970  acres 
75,673  acres 
84,028  acres 
88,202  acres 
48,783  acres 
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It  is  the  policy  of  the  Government  to  use  these  National  Forests  for 
the  benefit  of  all  the  people.  The  sale  of  timber  is  encouraged  where  it 
can  be  cut  without  injuring  the  forest.  Cattle  are  grazed  when  there 
is  food  for  them;  mining  privileges  are  leased  and  camp  and  house  sites 
granted  to  private  parties  for  a term  of  years.  For  the  period  from 
December  1,  1916,  to  December  1,  1918,  the  total  receipts  from  National 
Forest  lands  in  North  Carolina  from  the  sale  of  stump  age,  grazing,  and 
special  use  amounts  to  $14,845.85. 

The  following  extract  from  the  annual  report  of  the  National  Forest 
Reservation  Commission  for  the  fiscal  year  ending  June  30,  1918,  is 
inserted  because  it  well  shows  the  nature  of  the  administration  of  these 
National  Forest  areas. 

The  administration  of  the  purchased  forests  has  gone  forward  in  a satis- 
factory manner  during  the  past  year  even  though  the  personnel  of  the  field 
force  has  been  considerably  reduced  through  losses  to  the  military  service. 

The  purchased  forests  are  demonstrating  their  utility  as  a war  asset.  Since 
they  were  placed  under  administration  the  policy  of  their  management  has 
been  to  withhold  from  sale  certain  classes  of  timber,  especially  walnut.  While 
the  amount  of  walnut  timber  on  the  purchased  forests  was  comparatively 
small,  this  procedure  has  permitted  the  sale  of  airplane  stock  of  all  of  this 
timber  which  was  mature  and  accessible  at  the  crucial  period  when  the  de- 
mand for  it  was  most  urgent.  The  same  policy  of  conservative  cutting  has 
made  possible  a contribution  to  the  supply  of  locust  for  tree-nails  for  the  con- 
struction of  wooden  ships,  and  some  spruce  timber  of  a class  which  yields 
the  grades  required  for  airplane  construction.  Furthermore,  the  purchased 
forests  have  been  recognized  by  the  War  Industries  Board  as  an  important 
source  of  tannic  acid  stock  on  account  of  the  estimated  reserve  of  more  than 
4,000,000  cords  of  chestnut  wood  primarily  suited  for  the  production  of  tan- 
ning extract,  and  the  large  supply  of  chestnut  oak  bark.  Owing  to  the  war 
demand  for  these  products  has  been  very  active,  and  stumpage  sells  at  rela- 
tively high  prices.  Since  the  Forest  Service  does  not  dispose  of  chestnut  oak 
bark  without  at  the  same  time  selling  the  stems  of  the  trees  from  which  the 
bark  is  peeled,  there  has  necessarily  been  a considerable  output  of  lumber 
not  only  from  this  source  but  from  other  kinds  of  timber  in  addition  to  the 
products  most  urgently  needed  in  connection  with  the  promotion  of  the  war. 
The  high  prices  now  being  paid  for  chestnut  wood  for  producing  tanning 
extract  and  for  tanbark  have  made  salable  the  timber  on  areas  which  have 
heretofore  been  considered  unmarketable.  Dead  and  down  chestnut  wood  is 
used  as  a source  of  tanning  extract,  as  well  as  the  living  trees.  This  has 
allowed  a large  amount  of  such  wood  to  be  sold  and  removed,  thus  resulting 
in  clearing  the  forest  of  much  inflammable  material,  facilitating  protection 
against  fire,  as  well  as  improving  the  condition  for  timber  production. 

The  increase  in  receipts  from  the  eastern  purchased  forests  is  most  grati- 
fying, having  growm  from  year  to  year  at  a rate  very  much  in  excess  of  the 
area  being  acquired.  The  following  table  shows  the  receipts  for  the  four 
fiscal  years  since  lands  were  placed  under  administration,  and  gives  the  area 
of  acquired  lands  which  was  being  administered  at  the  end  of  each  year: 
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Fiscal  Year 

1915 

1916 

1917 

1918 


Area  Acquired 
348,275 
706,974 
947,197 
1,078,510 


Receipts 
$ 3,977.60 
9,595.13 
22,153,94 
53,129.00 


It  should  be  considered,  in  connection  with  the  comparatively  low  returns 
of  above  five  cents  per  acre,  that  only  about  one-fourth  of  the  lands  being 
acquired  contain  heavy  stands  of  saw-timber,  the  larger  portion  having  been 
recently  cut  over,  and  that  cutting  in  Government  timber  sales,  even  in  the 
virgin  stands,  is  very  conservative.  However,  notwithstanding  that  the  area 
of  heavily-timbered  land  is  relatively  small,  it  is  expected  that  the  returns 
will  continue  yearly  to  show  a substantial  increase.  This  will  result  from 
closer  utilization  of  forest  resources,  and  the  development  of  local  markets 
for  minor  products  through  promoting  the  establishment  of  small  wood-using 
industries. 

The  fire  situation  for  this  year  was  normal.  Some  fires  occur  each  year; 
but  the  fire  danger  is  reduced  from  year  to  year  as  the  stand  of  young  timber 
which  now  occupies  recently  cut-over  lands  becomes  more  vigorous  and  more 
dense.  These  lands,  after  being  cut  over  and  all  of  the  best  timber  removed 
were  periodically  burned  over  up  to  the  time  when  the  Government  began 
protecting  them.  The  results  being  secured  by  this  protection  are  well  ex- 
emplified by  the  White  Mountain  National  Forest  which  in  the  summer  of 
1918  went  through  a protracted  dry  spell  of  several  weeks  without  a fire. 

The  State  of  Tennessee  has  followed  North  Carolina  in  giving  the  Govern- 
ment jurisdiction  of  game  and  fish  in  the  purchased  forests  located  in  that 
State,  and  while  it  might  be  desirable  to  establish  a National  Game  Preserve 
in  that  State  the  exigencies  of  the  war  and  lack  of  funds  have  precluded  it. 
The  elk  which  were  shipped  to  the  Pisgah  National  Game  Preserve  have 
become  acclimated  and  as  a result  of  it  several  calves  have  been  dropped, 
indicating  that  they  can  be  expected  to  thrive  and  increase  in  this  locality. 

Until  recently  the  National  Forest  areas  in  this  State,  with  the 
exception  of  the  Savannah  area,  were  administered  by  officials  residing 
at  Marion,  Asheville  and  Andrews.  They  have  now  been  consolidated, 
however,  as  the  Pisgah  National  Forest  and  been  placed  under  the  care 
of  a Forest  Supervisor  with  headquarters  at  Asheville.  Since  the 
resignation  of  Mr.  Verne  Rhoades  to  enter  the  Army,  Mr.  Rudolph 
Dieffenbach  has  been  in  charge  of  this  National  Forest.  The  Savannah 
Forest,  only  part  of  which  is  in  North  Carolina,  is  administered  by  Mr. 
R.  W.  Shields,  F orest  Supervisor,  with  headquarters  at  Clayton,  Georgia. 


OTHER  FEDERAL  ACTIVITIES 

In  addition  to  the  cooperation  furnished  by  the  United  States  Forest 
Service  in  forest  fire  prevention  and  the  study  of  forest  conditions  pre- 
viously mentioned,  Mr.  W.  R.  Mattoon,  Farm  Forestry  Specialist, 
assisted  very  materially  in  securing  the  services  of  Mr.  Krausz  in  the 
State  Agricultural  Extension  Service.  During  1917  he  attended  three 
districts  meetings  of  the  extension  workers  in  various  parts  of  the  State 
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and  the  all-State  meeting  at  Raleigh.  He  also  spent  a few  days  in  each 
of  the  five  counties,  going  out  with  county  agents  in  the  interest  of  caring 
for  woodlands  on  the  farms.  Two  forestry  demonstrations  were  estab- 
lished in  one  county.  A point  was  made  to  gather  together  on  these 
trips  as  much  information  about  markets  for  farm  timber  as  possible, 
all  of  which  was  turned  over  to  Mr.  Krausz  upon  his  taking  up  the 
work  in  the  spring  of  1918. 

Mr.  Mattoon  and  Mr.  Baker  visited  the  State  in  January,  1918,  in  the 
interest  of  the  Wood  Fuel  Campaign  and  the  former  repeated  his  visits 
two  or  three  times.  North  Carolina  gained  much  publicity  from  its 
establishment  of  municipal  wood  yards  organized  to  deal  with  the  fuel 
shortage.  Descriptions  of  these  were  published  and  photographs  taken 
by  Mr.  Mattoon. 

The  campaign  for  securing  walnut  timber  for  war  purposes  was  helped 
by  the  visits  not  only  of  Mr.  Mattoon,  hut  of  Mr.  G.  D.  McDonald  and 
Mr.  Huber  C.  Hilton,  all  members  of  the  United  States  Forest  Service. 

The  campaign  to  combat  and  control  the  white-pine  blister  disease, 
carried  on  by  the  United  States  Department  of  Agriculture  and  the 
various  State  Departments  and  Forestry  Associations,  extended  to  North 
Carolina.  Mr.  Paul  Y.  Siggers  of  the  Bureau  of  Plant  Industry  visited 
the  State  in  June  and  July,  1917,  with  the  object  of  inspecting  white 
pine  forests  and  plantations  in  the  western  part  of  the  State.  He  visited 
the  Biltmore  plantations  and  districts  around  Asheville,  Hendersonville, 
Highlands  and  Blowing  Rock.  Fortunately,  no  sign  of  the  disease 
was  found.  Largely  as  a result  of  this  campaign  a widespread  demand 
for  more  effective  quarantine  against  imported  plants  was  demanded. 
The  Federal  Horticultural  Board  held  a hearing  in  Washington  in 
May,  1918,  at  which  stringent  amendments  to  the  quarantine  regu- 
lations were  proposed  and  heartily  endorsed.  The  State  Forester  was 
present  at  this  meeting  and  joined  with  many  others  in  requesting  still 
more  restricted  quarantine  regulations.  Most  of  the  regulations  urged 
at  that  time  have  now  been  put  into  force. 

LEGISLATION  NEEDED 

Through  the  passage  of  the  Forestry  Law  of  1915,  chapter  243,  and  the 
request  of  the  Governor  that  the  Survey  look  after  Mitchell  State  Park, 
the  principal  work  of  the  Forestry  Division  has  become  administrative. 
The  demand  for  State  assistance  in  fire  prevention  grows  yearly,  and 
the  Survey  should  he  in  a position  to  grant  such  assistance,  especially  in 
view  of  the  law  above  referred  to.  In  forestry  as  in  most  other  State 
activities,  a settled  and  steady  policy  must  be  carried  out;  therefore  a 
definite  and  adequate  annual  sum  should  be  available.  An  increased 
appropriation  is  essential  for  the  following  three  purposes : 

(a)  Carrying  out  the  provisions  of  the  Forest  Fire  Law.  It  is  thought  that 
$10,000,  the  amount  which  was  originally  asked  for  in  the  bill,  should  be 
appropriated  for  this  purpose. 
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(&)  The  administration  of  Mitchell  State  Park.  Between  August,  1917,  and 
December,  1918,  $1,500  has  been  spent  on  the  protection  and  improvement  of 
this  park.  On  account  of  the  scarcity  of  funds,  many  improvements  which 
are  badly  needed  have  had  to  be  delayed.  There  is  now  available  only  $500 
to  carry  over  the  work  thus  begun  until  the  Legislature  can  act.  An  annual 
appropriation  of  $2,000  for  this  purpose  should  be  made  available. 

(c)  Experiment  forests.  The  work  on  the  Sandhills  Experiment  Forest  and 
the  work  of  reforestation  on  Mitchell  State  Park  should  be  continued  and 
enlarged.  A man  should  be  employed  continuously  on  the  former,  as  is 
already  being  done  on  Mount  Mitchell.  An  appropriation  of  $2,000  a year 
would  provide  for  this  work. 

Roadside  Trees. — There  is  a strong  and  growing  demand  for  a law 
to  protect  and  secure  roadside  trees  along  the  lines  suggested  by  the 
State  Forester  at  the  meeting  of  the  Good  Roads  Association  at  Wrights- 
ville  Beach.  This  proposed  law  follows  the  practice  of  several  States 
which  are  foremost  in  this  work,  the  measures  being  adapted  to  condi- 
tions here.  The  proposed  law  is  outlined  in  another  part  of  this  report. 

ROAD  WORK 

The  road  work  of  the  Survey  during  the  past  two  years  has  been 
carried  on  principally  in  conjunction  with  the  work  of  the  State  Highway 
Commission,  the  State  Geologist  having  acted  as  Secretary  of  the  Com- 
mission up  until  the  time  he  went  into  military  service. 

During  the  past  two  years  (1917-1918)  the  Survey  has  worked  along 
the  following  lines  with  reference  to  the  road  work  of  the  State. 

LEGISLATIVE  WORK 

The  State  Geologist  assisted  the  members  of  the  Legislature  of  1917 
in  drawing  up  county  road  bills  and  in  drafting  State  road  legislation. 
Of  the  latter,  the  following  are  the  bills  which  were  passed  by  the 
Legislature  of  1917 : 

1.  A State-wide  County  Road  Law. 

2.  An  Act  Relating  to  the  Use  of  the  Funds  Derived  from  the  Tax  on  Motor- 
driven  Vehicles  in  the  Maintenance  of  State  Highways.  This  fund  is  to  be 
expended  under  the  supervision  of  the  State  Highway  Commission. 

3.  An  Act  to  Regulate  the  Treatment,  Handling,  and  Work  of  Prisoners, 
this  being  a law  which  will  result  in  the  better  and  more  humane  treatment 
of  prisoners  and  also  in  a more  economic  use  of  them. 

It  is  believed  that  an  effective  carrying  out  of  these  bills  will  do  much 
toward  putting  the  highway  work  of  the  State  on  a systematic,  economic 
and  efficient  basis. 

In  connection  with  his  work  as  Secretary  of  the  State  Highway 
Commission  and  Secretary  of  the  American  Association  of  State  High- 
way Officials,  the  State  Geologist  attended  at  Washington  a number  of 
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meetings  and  conferences  in  regard  to  working  out  rules  and  regulations 
for  the  distribution  and  administration  of  the  Federal  Aid  road  funds. 
One  of  the  conditions  under  which  this  fund  is  obtained  by  the  States 
is  that  a fund  shall  he  provided  by  the  State  for  adequately  maintaining 
the  roads  built  with  this  Federal  Aid  fund.  The  passage  of  the  hill 
referred  to  above,  relating  to  the  use  of  license  fees  from  motor-driven 
vehicles,  assures  this  maintenance  fund.  The  Secretary  of  the  Survey 
acted  as  Secretary  of  the  American  Association  of  State  Highway 
Officials  at  its  annual  meeting  which  was  held  in  Richmond,  in  December, 
1917.  Much  information  was  acquired  at  this  meeting  which  has  been 
of  value  in  connection  with  the  formulating  of  road  policies  for  the 
State  and  which  are  being  advocated  by  the  State  Good  Roads  Associa- 
tion. The  State  Geologist  is  Secretary  of  this  Association  and  during 
his  absence  Miss  Berry  has  been  Acting  Secretary. 

ROAD  INSTITUTES 

Hone  of  the  forces  for  the  State’s  upbuilding  is  receiving  more  general 
attention  at  the  present  time  than  the  building  of  public  roads,  and  the 
necessity  for  having  systems  of  roads — a State  system,  as  well  as  county 
and  township  systems — is  being  realized  more  and  more.  With  this 
realization,  the  first  impulse  was  to  supply  funds  for  building  the  roads, 
and  little  thought  has  been  given  to  the  proper  expenditure  of  these 
funds.  Large  sums  of  money  from  bond  issues,  special  taxes,  private 
subscriptions,  etc.,  are  being  yearly  expended  by  our  counties  and  town- 
ships with  results  not  commensurate  with  the  expenditures.  The  second 
stage  in  our  road  development  is  now  being  reached  when  the  people 
are  beginning  to  realize  the  necessity  for  men  fitted  by  training  and 
experience  to  administer  these  funds,  to  plan  our  road  systems,  and 
secure  for  us  the  very  best  possible  locations,  construction  and  main- 
tenance of  these  roads. 

Realizing  this  opportunity  for  State  service,  the  University  of  Horth 
Carolina,  cooperating  with  the  Horth  Carolina  Geological  and  Economic 
Survey,  began  in  March,  1914,  the  first  of  a series  of  Road  Institutes. 
In  the  third  of  the  series,  held  in  February,  1916,  the  State  Highway 
Commission,  established  by  the  Legislature  of  1915,  cooperated  with  the 
University  and  the  Survey,  and  the  third  and  succeeding  Institutes 
were  held  under  this  joint  cooperation. 

The  work  of  these  Institutes  is  of  an  intensively  practical  character; 
and  those  attending  from  year  to  year  have  expressed  themselves  in 
most  enthusiastic  terms  as  to  the  benefits  which  they  have  derived.  An 
effort  is  made  each  year  to  obtain  at  least  two  men  of  national  reputation 
from  outside  the  State  to  lecture  to  the  Institute;  and  thus  far  we  have 
only  had  to  pay  the  actual  expenses  of  these  men. 

Fourth  Road  Institute. — On  February  12-16,  1917,  inclusive,  the 
Fourth  Road  Institute  was  held  at  the  University  of  Horth  Carolina, 
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Chapel  Hill,  H.  C.,  under  the  auspices  of  the  Survey,  the  State  Univer- 
sity, and  the  State  Highway  Commission.  The  work  of  advertising 
the  Institute  was  done  entirely  by  the  Survey,  and  the  results  were  very 
gratifying.  There  were  registered  at  this  Institute  129  men  from  the 
following  40  counties:  Alamance,  Anson,  Avery,  Bertie,  Burke,  Cabar- 
rus, Carteret,  Catawba,  Chatham,  Chowan,  Columbus,  Currituck,  Cas- 
well, Davidson,  Davie,  Duplin,  Durham,  Edgecombe,  Granville,  Guilford, 
Halifax,  Iredell,  Lee,  Macon,  Mecklenburg,  Montgomery,  Hash,  Hew 
Hanover,  Orange,  Person,  Bandolph,  Richmond,  Rockingham,  Rowan, 
Sampson,  Surry,  "Wake,  Wayne,  Wilkes  and  Yadkin. 

Fifth  Road  Institute. — The  Eifth  Road  Institute  was  held  February 
19-22,  1918.  In  many  respects  this  was  the  most  successful  Institute 
yet  held. 

The  Greensboro  News  of  February  20  aptly  described  it  as  “the  great 
intensive  educational  event  of  the  week,”  and  further  said:  “This  short 
course,  which  has  now  become  definitely  established  as  a feature  of  the 
service  of  the  University  to  the  State,  is  jointly  conducted  by  the  State 
Highway  Commission,  the  University,  and  the  State  Geological  and 
Economic  Survey  and  is  intended  primarily  for  road  engineers  and 
road  officials.  It  is  unfortunate  that  it  is  not  also  largely  attended  by 
newspaper  writers  in  all  departments  who  have  occasion  to  handle  road 
problems  and  in  whose  hands  is  the  publicity  work  that  has  been  and 
must  continue  to  be  so  great  a part  of  the  road-building  impetus  through- 
out the  State.” 

At  the  First  Institute  held  in  March,  1914,  there  were  24  counties 
represented  with  54  men  attending;  at  the  Second  Institute,  1915,  there 
were  29  counties  represented  with  80  men  attending;  at  the  Third 
Institute,  1916,  there  were  127  men  in  attendance  representing  43 
counties;  at  the  1917  Institute,  132  registered  from  41  counties;  and  at 
the  Eifth  Institute,  1918,  there  were  124  registered  from  47  counties, 
as  follows:  Alamance,  Anson,  Alexander,  Beaufort,  Buncombe,  Burke, 
Catawba,  Chowan,  Craven,  Cumberland,  Currituck,  Davidson,  Davie, 
Durham,  Forsyth,  Gaston,  Gates,  Granville,  Guilford,  Halifax,  Haywood, 
Henderson,  Iredell,  Johnston,  Lee,  Macon,  Mecklenburg,  Montgomery, 
Moore,  Hash,  Hew  Hanover,  Horthampton,  Orange,  Pasquotank,  Person, 
Pitt,  Randolph,  Robeson,  Rockingham,  Rowan,  Stanly,  Yance,  Wake, 
Warren,  Watauga,  Wayne  and  Wilkes. 

Of  the.  1918  attendance,  there  were  30  road  engineers,  44  county  and 
road  commissioners,  3 bridge  engineers,  15  superintendents,  5 patrolmen, 
3 supervisors,  1 foreman,  1 inspector,  1 trustee,  12  representatives  of 
companies  and  10  visitors  from  the  States  of  Georgia,  Ohio,  South  Caro- 
lina, West  Virginia,  and  District  of  Columbia. 

The  program  was  carried  out  practically  in  its  entirety,  and  it 
seemed  to  be  the  consensus  of  opinion  among  the  men  attending  that 
the  practical  lessons  learned  were  of  great  value  to  them  in  their  road 
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work,  and  that  the  Institute  is  proving  a most  practical  and  beneficial 
factor  in  the  road  work  of  the  State. 

ROAD  CONVENTIONS 

The  Survey  has  for  many  years  cooperated  with  the  North  Carolina 
Good  Eoads  Association  in  holding  each  year  an  annual  Eoad  Con- 
vention at  which  there  is  discussed  and  thrashed  out  many  of  the  road 
questions  which  come  up  from  year  to  year.  Eepresentative  men  from 
all  over  the  State  are  given  an  opportunity  to  express  themselves  as  to 
how  these  problems  should  he  solved  and  to  work  out  such  legislation 
for  the  State’s  advancement  as  the  consensus  of  opinion  of  the  Convention 
deems  wise. 

Cooperating  with  the  State  Good  Eoads  Association,  the  Survey  has 
prepared  press  notices  from  time  to  time  which  have  been  given  publicity 
through  the  newspapers  of  the  State.  There  are  many  points  which  can 
he  brought  before  the  people  more  effectively  through  such  an  association 
than  through  a State  Department;  and  the  North  Carolina  Good  Eoads 
Association  has  been  a most  effectual  means  for  the  bettering  of  highway 
administration,  construction  and  maintenance. 

The  1917  convention  was  held  at  Asheville,  N.  C.,  July  9-11,  inclusive. 
There  were  in  attendance  at  this  meeting  265  delegates  from  56  counties. 
The  proceedings  of  the  convention  were  published  in  Southern  Good 
Eoads,  Good  Roads,  and  the  County  Commissioners'  Magazine,  pub- 
lished at  Detroit,  Michigan. 

The  1918  convention  was  held  at  Wrightsville  Beach,  August  7-9, 
inclusive,  and  was  one  of  the  most  successful  road  conventions  yet  held 
in  the  State.  There  were  446  delegates  attending,  representing  56 
counties  and  the  States  of  Alabama,  District  of  Columbia,  Florida, 
Georgia,  Kentucky,  Missouri,  Nebraska,  New  York,  and  Virginia. 

The  principal  accomplishments  of  the  convention  are  summed  up  in 
the  following  resolutions : 

State  Road  Construction  Fund 

Whereas,  by  reason  of  the  development  of  the  automobile  as  a practical 
mode  of  travel,  affording  opportunity  to  every  citizen  to  visit  not  only  the 
centers  of  population,  but  the  most  remote  corners,  and 

Whereas,  for  the  citizens  of  the  State  to  obtain  the  maximum  of  benefits  to 
he  derived  from  the  automobile,  a State  System  of  Highways  is  a necessity, 
and  in  the  march  of  progress  must  be  constructed  and  maintained;  and 

Whereas  the  greater  wealth  of  the  country  is  now  and  ever  will  he  to  some 
extent  segregated  in  the  more  populous  centers,  which  must  in  the  future, 
as  in  the  past,  rely  upon  the  rural  sections  for  development,  such  rural  sec- 
tions in  many  instances  embracing  entire  counties;  and 

Whereas  many  of  the  rural  counties  in  the  State  have  not  the  power  of 
organization,  and  if  organized  have  not  the  means  with  which  to  construct 
and  maintain  the  highways  within  such  counties  forming  the  State  Sys- 
tem; and 
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Whereas,  it  being  to  the  best  interest  of  all  of  the  people  of  the  State  to 
merge  the  interests  of  all  of  the  various  communities,  so  far  as  is  necessary 
to  the  creation  and  maintenance  of  the  State  Highway  System,  and  that  such 
system  be  treated  as  a State  institution;  and 

Whereas  a small  tax  levied  annually  on  all  property  in  the  State  and  ex- 
pended by  the  State  Highway  Department,  in  the  construction  of  the  State 
Highway  System,  would  in  a comparatively  short  period  of  time  develop  a 
satisfactory  system  of  highways  as  aforesaid,  which  highways  can  be  main- 
tained by  the  Highway  Department  with  the  funds  derived  from  the  tax  on 
automobiles  as  now  provided,  or  as  shall  hereafter  be  provided,  by  law;  and 

Whereas  all  persons  convicted  of  crimes  and  sentenced  to  the  penal  institu- 
tions of  the  State  at  hard  labor  can  be  employed  in  the  construction  of  a 
State  System  of  Highways  to  the  greater  and  more  uniform  advantage  of  the 
citizens  of  the  State  than  in  any  other  manner,  all  to  the  lasting  good  of  the 
commonwealth;  and 

Whereas  the  time  has  come  when  the  State  of  North  Carolina  must  take 
a positive  stand  with  regard  to  a construction  fund  for  building  a State  Sys- 
tem of  Highways,  and  provide  by  adequate  legislation,  through  a general  and 
uniform  property  tax,  abutting  or  contiguous  property  assessment  and  a 
Wheel  tax,  the  necessary  funds  for  such  purposes:  Therefore,  be  it 

Resolved,  by  the  North  Carolina  Good  Roads  Association,  in  convention 
assembled  at  Wrightsville  Beach  on  August  7,  8,  and  9,  1918,  That  the  General 
Assembly  of  North  Carolina  be  and  it  is  hereby  memorialized  to  enact  at  the 
next  session  thereof  laws  effectuating  the  following  purposes: 

1.  An  annual,  fixed,  and  uniform  tax  levy  on  all  property  within  the  State, 
such  tax  money  to  be  expended  by  the  State  Highway  Department  in  the 
construction  of  a State  Highway  System:  Provided,  however,  that  80  per 
cent  of  such  tax  money  shall  be  expended  by  said  State  Highway  Department 
in  each  respective  county  paying  such  tax,  and  the  remaining  20  per  cent  to 
be  expended  within  the  discretion  of  the  Department. 

2.  An  annual,  fixed,  and  graduated  wheel  tax;  and  also  a tax  on  property 
abutting  on  or  contiguous  to  a State  highway,  constructed  or  to  be  con- 
structed, such  tax  to  be  graduated  in  proportion  to  the  benefits  accruing  to 
such  abutting  or  contiguous  property:  Provided,  however,  that  all  of  such 
wheel  tax  and  abutting  or  contiguous  property  tax  shall  be  expended  in  each 
respective  county  paying  such  tax,  and  said  abutting  or  contiguous  property 
tax  to  be  expended  on  the  particular  highway  along  which  such  tax  is  levied. 

3.  Provide  for  the  employment  in  the  construction  of  the  State  Highway 
System  of  all  persons  convicted  of  crime  and  sentenced  to  the  penal  institu- 
tions of  the  State. 

Resolved  further,  That  the  Legislative  Committee  of  this  Association  do 
prepare  such  bills  as  shall  be  regarded  necessary  to  that  end,  and  present  the 
same,  together  with  this  memorial  and  petition,  to  the  said  General  Assembly 
at  its  next  session;  and  to  do  all  other  things  which  such  committee  shall 
deem  in  the  interest  of  a State  Highway  System. 

National  Highways 

Whereas  the  need  of  transportation  of  food  products  and  supplies  is  essen- 
tial and  necessary  for  the  welfare  of  the  people  of  this  country  and  our  Allies; 
and 
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Whereas  the  volume,  speed,  and  economy  with  which  such  supplies  can  be 
transported  over  the  highways  depends  upon  this  condition  and  upkeep: 
Therefore,  be  it 

Resolved,  That  this  meeting  hereby  recommends  the  adoption  by  the  Na- 
tional Government  of  a definite  highway  policy  and  the  establishment  of  a 
National  Highway  System;  this  system  to  include  the  main  arteries  of  travel, 
and  to  be  constructed  and  maintained  by  the  National  Government.  And 
be  it  further 

Resolved,  That  a copy  of  this  resolution  be  sent  the  President  of  the  United 
States,  the  Secretary  of  Agriculture,  and  the  members  of  Congress  from 
this  State. 

Use  of  German  Prisoners  in  Road  Construction 

Whereas  it  is  the  sense  of  this  Convention  that,  where  practicable,  all  Ger- 
man prisoners  should  be  brought  to  this  country  in  returning  transports  and 
used  in  the  construction  of  our  national  highways,  thus  helping  to  solve  our 
transportation  problems,  which  vitally  affect  our  food,  fuel,  and  other  vital 
necessities:  Therefore,  be  it 

Resolved,  That  the  Secretary  of  the  Association  be  directed  to  bring  this 
resolution  to  the  attention  of  our  Congressmen  and  Senators,  with  a view  to 
bringing  it  before  such  Federal  departments  as  is  necessary  to  secure  early 
action  in  this  direction. 

Roadside  Trees 

Resolved,  That  it  is  the  opinion  of  this  Association  that  the  improvement 
and  maintenance  of  our  highways  should  include  their  beauty  as  well  as  their 
usefulness,  and  that  a law  empowering  the  proper  authorities  to  secure  and 
protect  roadside  trees  for  the  benefit  of  the  public  should  be  carefully  con- 
sidered, and,  if  possible,  enacted  by  the  General  Assembly. 

DEFENSE  WORK 

The  Survey  was  called  upon  by  the  Council  of  National  Defense  at 
Washington  to  prepare,  for  transmission  to  the  War  Department,  a 
report  for  North  Carolina  on  “Available  Material  For  Rapid  Highway 
and  Railway  Construction  Behind  the  Front.”  This  report  consisted 
of  84  typewritten  pages  and  gave  in  considerable  detail  information 
relating  to  the  physiography,  topography  and  climate  of  the  State; 
general  geology  of  North  Carolina  and  its  relation  to  highway  construc- 
tion; quarries,  their  location,  character  of  rock,  capacity,  and  availa- 
bility; and  a final  chapter  on  road  equipment  and  men  available  for 
road  work  in  North  Carolina,  which  was  prepared  by  Mr.  W.  S.  Fallis, 
the  State  Highway  Engineer.  The  report  was  accompanied  by  maps 
showing  the  location  of  quarries,  location  of  water-powers,  etc.  These 
data  were  also  assembled  in  tabular  form  so  as  to  make  them  more 
readily  available  for  the  use  of  the  War  Department.  This  work  was 
done  by  the  State  Geologist  and  the  Secretary  of  the  Survey  and  in- 
volved more  than  a months  unremitting  labor. 
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OTHER  ROAD  WORK 

Assistance  to  Other  States. — At  the  request  of  the  Governor  and  other 
officials  of  South  Carolina,  the  State  Geologist  assisted  in  the  organi- 
zation of  the  South  Carolina  Highway  Commission,  which  was  author- 
ized by  the  Legislature  of  1917.  Because  of  the  importance  to  each 
individual  State  and  to  the  Union  of  having  continuous  stretches  of  good 
roads  leading  from  State  to  State,  it  has  been  felt  that  whatever  work 
could  he  done  by  the  State  Geologist  toward  helping  promote  the  work 
of  neighboring  States  would  have  a direct  benefit  to  North  Carolina. 
This  idea  is  carried  out  through  the  work  of  the  American  Association 
of  State  Highway  Officials,  and  there  has  been  a very  close  cooperation 
between  North  Carolina  and  the  neighboring  States  of  Virginia,  West 
Virginia  and  Tennessee;  and,  from  now  on,  with  South  Carolina. 

ROAD  STATISTICS 

The  Survey  has  cooperated  with  the  State  Highway  Commission  and 
the  -United  States  Office  of  Public  Roads  and  Rural  Engineering  in 
collecting  statistics  relating  to  the  road  work  of  the  various  counties  and 
townships  for  1916-17.  The  assembling  of  such  data  in  regard  to  the 
amount  of  money  being  expended,  cost  of  various  types  of  road,  mileage 
built,  administrative  hoards,  etc.,  is  of  considerable  value  to  the  road 
work,  inasmuch  as  it  gives  us  a basis  on  which  to  plan  intelligently  for 
future  work  and  brings  us  to  a realization  of  the  tremendous  cost  of  the 
poor  work  which  has  been  done. 

EDUCATIONAL  WORK 

The  following  public  addresses  were  made  by  the  State  Geologist  in 
regard  to  road  work  during  this  biennial  period : 

February  13-16,  inclusive,  1917 — Talks  before  Fourth  Road  Institute,  Chapel 
Hill,  N.  C. 

1.  Purpose  of  Institute. 

2.  Federal  Aid  in  Road  Construction  and  North  Carolina’s  Apportionment 
of  Federal  Aid. 

3.  Apportionment  of  County  or  Township  Road  Funds  as  Regards  Con- 
struction and  Maintenance. 

4.  Development  of  Systematic  Maintenance  in  the  State. 

5.  Factors  Determining  the  Selection  of  Surfacing  Materials. 

March  22,  1917.  Washington,  D.  C. — Conference  with  the  Secretary  of  Agri- 
culture on  the  Operation  of  the  Federal  Aid  Road  Building. 

March  23,  1917.  Washington,  D.  C. — Talk  before  Executive  Committee  of 
the  American  Association  of  State  Highway  Officials. 

April  16,  1917.  Columbia,  S.  C. — Address  before  South  Carolina  Highway 
Commission. 
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April  27,  1917.  Bryson  City,  Swain  County — Talk  before  the  Trustees  of 
the  southwestern  counties  on  the  Development  of  Western  North  Carolina. 

February  22,  1918 — Talk  before  Road  Institute  at  Chapel  Hill,  N.  C.,  on 
“Military  Roads.” 

ROAD  EXHIBITS 

The  Survey  cooperated  with  the  State  Highway  Commission  in  making 
an  exhibit  of  road  pictures,  literature,  etc.,  at  the  Southern  Commercial 
Congress,  which  was  held  at  the  Hotel  Astor,  Hew  York  City,  October 
13-17,  1917.  The  Secretary  of  the  Survey  installed  this  exhibit  and 
remained  with  it,  giving  information  to  visitors  regarding  Horth 
Carolina’s  road  conditions,  her  natural  resources,  etc. 

WATERPOWERS 

Closely  akin  to  the  forests  in  their  abundance,  importance,  and 
methods  of  conservation,  are  the  waterpowers  of  the  State.  It  has 
been  estimated  that  we  have  available  about  450,000  horsepower ; and  it 
was  estimated  in  1916  that  about  223,000  horsepower  had  been  developed. 
So  that  practically  half  of  the  State’s  available  waterpowers  are  now 
under  harness. 

Waterpowers  cannot  well  he  utilized  beyond  their  minimum  capacity, 
without  auxiliary  power.  The  problem  with  companies  is  to  raise  the 
maximum  flow  during  two  or  three  summer  months.  This  may  he  done 
by  building  impounding  reservoirs  or  improving  the  land  covers  of  the 
watershed.  An  unbumed  forest  cover  prevents  erosion  and  regulates 
the  flow  of  streams,  making  them  higher  in  dry  weather  and  lower  in 
flood  times.  It  will  thus  he  seen  that  the  conservation  of  our  water- 
powers  involves  the  prevention  of  forest  fires. 

It  is  believed  that  all  waterpowers  in  Horth  Carolina,  other  than 
those  controlled  by  the  Eederal  Government,  should  be  subject  to  State 
control , and  subject  to  a reasonable  charge  by  the  State  for  the  use  of  the 
power.  The  people  of  Horth  Carolina  are  paying  as  little  attention  to 
this  great  public  utility  as  they  have  to  many  other  resources,  and 
already  75  per  cent  of  the  developed  waterpowers  of  the  State  are 
controlled  by  corporations,  and  94  per  cent  of  all  the  waterpowers  of  the 
State  are  controlled  by  eight  corporations.  Eorty-nine  municipalities 
have  only  one  per  cent  of  the  waterpowers. 

It  has  been  the  policy  of  the  Geological  Survey  to  obtain  such  data  as 
would  lead  to  the  best  utilization  of  our  waterpowers  and  for  many 
years  the  State  Survey,  in  cooperation  with  the  Federal  Survey,  main- 
tained thirty  gaging  stations,  principally  in  the  western  part  of  the 
State.  The  data  resulting  from  this  work  have  been  published  in  bulle- 
tins 8 and  20.  During  the  past  three  years,  however,  it  has  not  been 
possible  for  the  State  Survey  to  keep  up  this  cooperation,  and,  therefore, 
only  a few  stations  were  maintained  during  these  years. 
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A letter  was  received  from  the  Director  of  the  U.  S.  Geological  Survey, 
asking  the  State  Survey  office  to  discuss  with  Mr.  C.  G.  Paulson,  the 
District  Engineer  in  charge  of  Hydrography  for  the  Southeastern 
Division,  the  question  of  reestablishing  some  of  these  gaging  stations. 

The  latter  part  of  May,  1918,  Mr.  Paulson  came  to  the  office  and 
discussed  the  question  with  the  Secretary  and  the  Forester.  The  follow- 
ing letter  from  Mr.  Paulson  is  the  result  of  this  discussion : 

“Although,  as  you  stated,  owing  to  lack  of  sufficient  State  appropriation 
for  this  work,  it  will  he  impossible  to  resume  cooperation  on  an  extensive 
scale  at  the  present  time.  I do  think,  however,  it  is  very  advisable  to  establish 
a few  stations  and  commence  getting  records  as  soon  as  possible,  with  the  ulti- 
mate object  in  view  of  increasing  the  scope  of  the  work  on  a much  larger 
scale.  This  work  is  becoming  more  important  all  the  time  and  particularly 
so  in  its  relation  to  waterpower  development,  of  which  North  Carolina  has 
practically  unlimited  resources,  and  which  will  also  play  an  important  part 
in  the  development  of  waterpower  sites  within  the  State.  It  is  quite  obvious 
that  great  pressure  is  going  to  be  stressed  to  speed  up  development  of  feasible 
waterpower  sites  to  help  relieve  the  present  fuel  shortage  which  prevails 
throughout  the  country.  Therefore  it  is  all-important  to  obtain  daily  river 
discharge  records  on  the  principal  power  stream  in  order  to  supply  necessary 
information  for  planning  efficient  and  intelligent  power  development. 

“In  this  connection  it  is  very  essential  to  obtain,  in  so  far  as  possible,  long, 
unbroken  records  covering  a number  of  years.  For  that  reason  I would  urge 
the  reestablishment  of  a few  gaging  stations  operated  in  the  past  on  important 
power  streams  located  in  the  western  part  of  the  State.  In  doing  this,  a basis 
of  comparison  can  be  established  that  will  prove  helpful  in  determining  the 
discharge  of  other  streams  which  may  be  investigated  later.  Therefore,  to 
begin  with,  I would  suggest  reestablishing  the  station  at  Murphy,  North 
Carolina,  on  the  Hiwassee  River,  the  Nottely  River  at  Ranger,  North  Caro- 
lina, and  perhaps  one  on  Linville  River  at  some  place  above  Bridgewater. 
State  cooperation,  I believe,  could  be  restricted  for  the  most  part,  for  the 
time  being  at  least,  to  the  investigation  of  feasible  power  streams  now  de- 
veloped to  induce  new  power  interests.  Later  the  work  can  be  increased  to 
include  all  the  principal  streams,  and  as  the  investigations  grow  the  State 
may  find  it  expedient  to  develop  a hydrographic  or  water  commission  which 
can  handle  the  work  in  cooperation  with  the  Water  Resources  Branch  of  the 
United  States  Geological  Survey. 

“At  the  present  time  the  Survey  is  maintaining  daily  discharge  records  on 
the  following  stations  within  the  State: 

Yadkin  River  at  Donnaha. 

Yadkin  River  at  Salisbury. 

Catawba  River  at  Rhodhiss. 

Frefich  Broad  River  at  Asheville. 

“In  regard  to  present  cooperation,  the  Survey  will  do  all  the  field  engineer- 
ing work  and  compute  and  publish  the  records  if  the  State  will  pay  for  ob- 
servers’ hire,  cost  of  installing  new  gages  where  needed,  and  help  defray  field 
expenses  of  the  engineer  while  on  gaging  trips.  Owing  to  our  own  limited 
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funds,  the  Survey  will  need  help  in  defraying  field  expenses  of  its  engineers, 
but  expenses  will  be  small  compared  with  the  total  cost  of  maintaining  a 
station. 

“The  cost  of  establishing  and  maintaining  a gaging  station  is  a variable 
factor,  dependent  upon  accessibility,  character  of  stream,  type  of  gage,  and 
construction  work  necessary,  as  well  as  other  unforeseen  elements  which 
may  enter.  However,  roughly,  $300  per  station  per  year  will  cover  all  costs 
of  getting  the  records  in  published  form.  Also  the  total  number  of  stations 
operated  has  a direct  bearing  on  the  cost  per  station.  However,  to  begin  with, 
if  your  department  can  furnish  approximately  $100  per  station,  this  office  will 
be  very  glad  to  commence  cooperating  immediately.  I have  submitted  the 
above  figures  merely  to  give  you  a general  idea  of  the  approximate  cost  of 
operating  a gaging  station. 

“When  the  State  Geological  Board  meets  I would  strongly  urge  upon  them 
the  importance  of  starting  this  work  and  of  lending  as  much  cooperation 
as  possible,  because,  as  stated  before,  with  the  growing  needs  of  waterpower 
development  in  the  State  which  is  peculiarly  apparent  by  present  economic 
conditions  with  special  reference  to  the  war,  and  which  has  been  emphasized 
by  the  recent  fuel  shortage  throughout  the  country,  the  importance  of  stream 
gaging  in  connection  with  the  development  of  the  State  cannot  be  overlooked.” 

The  Survey  decided  to  expend  a small  amount  in  reestablishing  some 
of  these  gaging  stations.  The  following  letter,  under  date  of  November 
9,  1918,  gives  the  status  of  this  work: 

“I  have  just  returned  to  the  office  after  an  extensive  field  trip  and  found 
your  inquiry  of  October  30  in  regard  to  proposed  cooperative  stream-gaging 
work  to  be  started  in  North  Carolina. 

“I  feel  that  an  explanation  is  due  you  for  our  seeming  neglect  in  regard 
to  the  matter  prior  to  this  time.  Other  important  work,  mostly  in  connection 
with  the  war  program,  was  largely  responsible  for  the  delay.  I was  also 
waiting  to  some  extent  on  some  prospective  cooperative  stream-gaging  work 
to  materialize  with  the  Southern  Power  Company  which  would  have  included 
establishment  of  stations  on  Linville  and  Catawba  rivers  and  other  streams 
in  the  region  of  Bridgewater,  N.  C.,  all  of  which  would  prove  of  extreme  value 
to  the  State.  So  far,  however,  this  cooperation  has  not  materialized,  but  there 
are  still  good  prospects  for  it. 

“In  the  meantime,  three  gaging  stations  have  been  established  in  coopera- 
tion with  your  department  in  Western  North  Carolina,  listed  as  follows: 

Hiwassee  River  at  Murphy,  N.  C. 

Nottely  River  near  Ranger,  N.  C. 

Valley  River  at  Tomotla,  N.  C. 

“These  three  streams  have  excellent  waterpower  possibilities  and  the 
stations  are  in  close  proximity  to  each  other,  which  is  an  advantage  in  per- 
forming field  work.  These  stations  have  also  been  operated  in  the  past  for  a 
number  of  years,  and  the  continued  records  will  therefore  be  of  importance 
in  comparison  with  the  previous  records  obtained. 

“Mr.  Condron,  one  of  the  engineers  from  this  office,  made  several  measure- 
ments at  each  station  at  the  time  they  were  installed.  He  was  fortunate  in 
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being  there  at  the  time  of  our  recent  rains,  and  in  consequence  obtained  dis- 
charge measurements  at  a considerable  range  of  stage. 

“As  soon  as  new  station  descriptions  have  been  prepared  a blue-print  copy 
of  each  will  be  furnished  for  your  reference. 

“The  following  is  a list  of  the  three  observers  recently  employed  who  are 


to  be  paid  from  State  funds: 

Date  of  Salary  per 

'Name  and  Address  Employment  Month 

Miss  Willie  Mingus,  Murphy,  N.  C.... October  27,  1918 $ 4.00 

J.  T.  Hayes,  Tomotla,  N.  C October  29,  1918 4.00 

A.  D.  Kilpatrick,  Ranger,  N.  C October  20,  1918 4.00” 


DRAINAGE 

While  there  has  not  been  as  much  district  drainage  work  carried  on 
in  the  State  during  the  past  two  years  as  in  former  years,  due  to  un- 
settled labor  and  financial  conditions,  there  is  still  a great  deal  of  interest 
in  the  State  at  the  present  time  in  drainage,  particularly  in  tile  drainage. 
The  State  Geologist  has  been  called  upon  to  approve  engineers  for 
preliminary  examinations  of  four  districts,  and  several  districts  have 
been  organized  in  the  Piedmont  section  under  special  drainage  acts 
following  the  settlement,  through  the  courts,  of  proceedings  involving  the 
validity  of  the  districts. 

LEGISLATIVE  WORK 

The  State  Geologist  worked  with  the  Legislative  Committee  of  the 
North  Carolina  Drainage  Association  in  drafting  amendments  to  the 
North  Carolina  Drainage  Law.  There  was  a special  meeting  of  the 
Association  held  in  Raleigh  in  March,  1917,  to  discuss  in  detail  the 
amendments  which  had  been  drawn  up  by  this  Committee.  As  a 
result  of  this  meeting,  the  Committee  spent  considerably  more  time  in 
redrafting  the  hill  so  as  to  incorporate  a number  of  suggestions  brought 
out  at  this  meeting.  This  hill  was  passed  by  the  Legislature  of  1917 
practically  as  presented,  and  these  amendments  are  given  in  Press 
Bulletin  158  of  the  publications  of  the  Survey.  It  is  believed  that  these 
amendments  will  make  very  much  easier  the  organization  of  a drainage 
district  and  sale  of  the  bonds ; and  will,  therefore,  greatly  encourage  and 
facilitate  the  drainage  work  of  the  State.  The  amendments  to  the 
State  Drainage  Law  make  it  possible  now  to  carry  on  extensive  drainage 
within  a drainage  district.  The  owners  can  organize  within  a drainage 
district  a sub-drainage  district,  through  which  they  can  carry  out  a 
scheme  of  tile  drainage. 

ASSISTANCE  TO  OTHER  STATES 

The  State  Geologist  has  been  able  to  render  considerable  assistance  to 
the  neighboring  States  of  Virginia,  South  Carolina  and  Georgia  in 
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connection  with  their  drainage  work,  and  the  working  out  of  their  drain- 
age problems. 

EDUCATIONAL  WORK 

Following  out  the  plan  inaugurated  at  the  drainage  convention  held 
in  Greensboro,  November  22-23,  1916,  for  encouraging  a public  interest 
in  tile  drainage,  another  contest  was  inaugurated  in  1917  through  the 
State  Drainage  Association,  working  with  the  North  Carolina  Survey. 
This  contest  was  among  the  members  of  the  Boys’  Corn  Clubs  of  the 
State  and  the  Farmers.  The  results  were  most  gratifying  and  the 
medal  for  the  best  plan  of  a tile-drained  field  was  awarded  to  Mr.  TV  C. 
Eagles  of  Macclesfield,  N.  C. 

Because  of  war  conditions  it  was  decided  not  to  hold  a Drainage  Con- 
vention during  1917  and  also  during  1918.  The  Secretary  of  the 
Survey,  however,  has  held  several  conferences  with  the  officers  of  the 
Drainage  Association  and  it  was  decided  that  publicity  work  relating  to 
drainage  should  be  carried  on  with  a view  to  keeping  up  public  interest 
in  drainage  and  educating  farmers  to  the  benefits  of  tile  drainage. 

PLAN  FOR  HOMESTEADING  RETURNING  SOLDIERS  IN  THESE 

SWAMP  AREAS 

The  Secretary  of  the  Interior  has  in  preparation  a plan  for  utilizing 
unused  lands,  including  swamp  areas  and  cutover  lands,  for  homesteading 
returning  soldiers,  believing  that  more  farms  and  better  farming  will  do 
more  than  any  other  single  influence  to  enable  this  Nation  to  meet  the 
economic  situation  which  the  return  of  peace  conditions  will  bring  about. 
An  appropriation  made  by  Congress  in  1918  and  that  requested  for 
1919  for  investigations  of  drainage,  irrigation,  and  clearing  of  logged- 
off  lands,  will  provide  funds  needed  for  carrying  out  large  engineering 
works  to  reclaim  areas  now  unused,  and  furnish  healthful  outdoor 
employment  for  the  returning  soldiers.  The  plan  is  to  have  group  settle- 
ments, each  group  to  have  not  less  than  100  settlers. 

The  Geological  Survey  has  been  called  upon  by  the  United  States 
Reclamation  Service  for  information  in  regard  to  the  swamp  areas  of 
the  State,  and  it  is  planned  to  investigate  at  least  three  of  these  areas. 
The  Survey  will  also  cooperate  in  this  investigation  by  furnishing  the 
State  Forester  for  estimating  the  timber  on  these  areas  and  making 
recommendations  for  its  best  utilization  by  the  Government,  should 
the  area  be  acquired  for  the  purpose  mentioned  above. 

ADDRESSES 

On  May  23,  1917,  the  State  Geologist  made  an  address  before  the 
Georgia  Drainage  Congress  at  Athens,  Ga.,  on  “Value  of  Drainage  in 
North  Carolina.” 
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The  State  Geologist  made  a talk  before  the  meeting  of  the  North 
Carolina  Drainage  Association  in  Raleigh  during  March,  1917,  in 
connection  with  the  formulation  of  an  amendment  to  the  State  Drainage 
Law. 

WORK  OF  OFFICE  OF  PUBLIC  ROADS  AND  RURAL  ENGINEERING 
IN  NORTH  CAROLINA 

Examinations  and  Surveys 

The  following  is  a statement  of  the  preliminary  examination  and  sur- 
veys which  have  been  made  by  the  United  States  Office  of  Public  Roads, 
and  Rural  Engineering,  on  the  swamp  and  overflowed  areas  in  the  State 
during  the  years  1917  and  1918.  Four  examinations  of  a preliminary 
nature  have  been  made,  covering  a total  area  of  approximately  19,400 
acres,  in  four  counties. 


PRELIMINARY  EXAMINATIONS 
Swamp  Lands 


District 

Area 

County 

Dale  Examined 

Engineer 

Juniper  Corporations 

5,000 

Beaufort 

April  25,  1917 

H.  M.  Lynde 

Burgaw  Creek 

14,000 

Pender 

January  22,  1918 

H.  M.  Lynde 

Overflowed  Areas 

Dutchman  Creek 

300 

Iredell 

October  10,  1917 

H.  M.  Lynde 

Fishing  Creek* 

100 

Warren 

June  11-12, 1918 

fH.  M.  Lynde 
\F.  O.  Bartel 

Educational  Work 

December  16,  1916.  Lectures  at  Mackeys,  Washington  County,  by 
H.  M.  Lynde,  Drainage  Engineer. 

November  26,  December  3,  1917.  Lectures  on  Tile  Drainage  at  Jack- 
son  and  Winton,  by  Engineers  of  the  Drainage  Division. 

July  6,  1918.  Lecture  on  Terracing  in  Mecklenburg  County,  by  H.  M. 
Lynde,  Drainage  Engineer. 

FISHING  INDUSTRIES 

While  the  former  work  done  by  the  Geological  Survey  in  connection 
with  the  fisheries  has  been  transferred  to  the  State  Fisheries  Commission, 
the  Survey  is  still  doing  everything  in  its  power  to  assist  the  Fisheries 
Commission  in  this  work.  One  phase  of  work  that  the  State  Geologist 
has  continued  is  educational  work,  particularly  in  the  Central  and 
Western  counties.  He  has  kept  in  close  touch  with  the  Federal 
Bureaus  in  regard  to  fishery  problems.  He  is  a member  of  the  Exec- 
utive Committee  of  the  National  Association  of  Fisheries  Commissioners, 
and  has  assisted  very  materially  with  the  fisheries  legislation  undertaken 
by  this  National  Association.  Due  largely  to  investigations  conducted 
by  the  State  Survey,  the  North  Carolina  Fishery  Law  contains  features 


*Reconnoissance  survey  made. 


BIENNIAL  REPORT  OF  STATE  GEOLOGIST 


81 


that  are  the  admiration  of  other  State  commissions  and  the  Secretary 
of  Commerce  and  of  the  Commissioner  of  the  United  States  Bureau  of 
Fisheries. 

The  Survey  has  been  interested  in  stimulating  the  use  of  fish  and 
oysters  as  a food  and  as  a means  of  reducing  the  cost  of  living  and  adding 
very  materially  to  our  food  supply  during  the  recent  N ational  emergency. 
A talk  was  made  by  the  Secretary  of  the  Survey  at  the  Eastern  Carolina 
Training  School  in  July,  1918,  which  dealt  largely  with  the  use  of  sea 
foods  in  food  conservation. 

WORK  OF  THE  BUREAU  OF  FISHERIES  IN  NORTH  CAROLINA 

In  answer  to  an  inquiry  from  the  Secretary  of  the  Survey,  the  follow- 
ing digest  of  the  work  carried  out  in  North  Carolina  by  the  Bureau  of 
Fisheries  is  of  interest: 

(1)  A special  report  on  the  results  of  experiments  in  the  propagation 
of  the  diamond-back  terrapin  at  Beaufort,  N.  C.  Inspection  made  in 
December,  1917,  showed  that  up  to  October  23,  1916,  the  number  of 
terrapins  hatched  and  taken  from  the  laying  beds  during  the  1916  season 
was  2,624,  an  excess  of.  nearly  500  over  the  total  hatch  for  1915.  In 
addition,  462  eggs  had  been  found,  making  the  total  number  of  eggs 
laid  3,086.  The  Bureau  further  states. 

“The  1915  brood  of  North  Carolina  terrapin  is  the  best  lot  ever  hatched  at 
the  station.  On  August  24,  1916,  at  the  age  of  nearly  1 year,  the  following 
measurements  were  obtained:  Average  length  of  the  lot  of  585,  about  1 % 
inches;  average  length  of  100  of  the  best,  2 7/16  inches;  and  the  largest  indi- 
vidual, 3 inches. 

“Breeders  held  in  confinement  have  markedly  increased  in  productivity; 
the  average  for  the  original  lot  in  1915  was  slightly  over  21  eggs  per  female. 
It  is  now  quite  certain  that  some  of  the  females  lay  three  times  in  one  season. 
As  a result  of  experience  and  improved  methods,  the  death  rate  for  the  first 
year  has  been  considerably  reduced.  After  the  first  season  it  is  practically 
negligible — 1 per  cent  to  % per  cent  per  annum. 

“Various  experiments  to  supply  information  required  for  the  fullest  de- 
velopment of  the  industry  are  in  progress,  namely,  determination  of  condi- 
tions best  suited  to  reduce  to  a minimum  the  loss  of  eggs  in  laying  beds, 
proper  proportions  of  male  and  female  breeders,  improvements  to  stock  of 
breeders  by  selection,  cross-breeding,  etc.” 

During  1917  a local  company  which  had  taken  up  terrapin  farming 
as  a commercial  enterprise  reported  that  they  hatched  approximately 
25,000  terrapin  during  this  season.  This  company  is  following  closely 
the  methods  worked  out  and  employed  by  the  Bureau  at  the  Beaufort 
station.  This  work  is  largely  the  result  of  experiments  conducted  by 
the  Bureau  of  Fisheries  in  cooperation  with  the  State  Survey,  the 
results  of  which  were  published  in  Bulletin  14  of  the  Survey  publications. 
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(2)  The  Bureau  of  Fisheries  reports  the  survey  and  exploration  of 
off-shore  fishing  grounds  in  North  Carolina. 

(3)  Campaign  for  the  utilization  of  neglected  food  fishes  of  the  North 
Carolina  coast. 

(4)  Promotion  of  the  fishery  trade  in  North  Carolina. 

(5)  An  investigation  of  Currituck  Sound  made  in  conjunction  with 
the  Bureau  of  Fisheries. 

The  following  plants  of  fish  in  North  Carolina  were  made  by  the 
Bureau  of  Fisheries  during  this  fiscal  period: 


Plants  of  Fish  in  North  Carolina  Waters  by  The  Bureau  of  Fisheries 
Fiscal  Years  1917  and  1918 


1917 

Catfish  

Shad  

Rainbow  trout  

Brook  trout  

Crappie  

Large-mouth  black  bass  

Smalhmouth  black  bass  

Rock  bass  

Sunfish  

Yellow  perch  

White  perch  

Striped  bass  


200 

6,060,000 

291,690 

239,425 

860 

72,275 

11,000 

8,850 

23,140 

297 

32.625.000 

16.137.000 


1918 

Catfish  

Shad  

Rainbow  trout  

Brook  trout  

Large-mouth  black  bass  

Small-mouth  black  bass  

Rock  bass  

Sunfish  

Yellow  perch  

Striped  bass  


55,469,737 

900 

2,859,000 

241,150 

176,000 

71,765 

680 

14,100 

14,445 

50 

14,349,000 


17,727,090 

MAGNETIC  SURVEY 

In  order  to  have  a complete  record  of  the  magnetic  observations  for 
the  State  of  North  Carolina,  the  State  Geologist  has  published  in  each 
Biennial  Report  such  data  as  were  assembled  during  the  period  covered 
by  the  report.  Meridian  monuments  for  determining  the  variations  of 
the  magnetic  needle  from  the  true  north  and  standard  length  for  measur- 
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ing  surveyors’  chains  have  been  established  at  the  county  seats  of  the 
several  counties  of  the  State.  This  work  was  originally  done  by  the 
United  States  Coast  and  Geodetic  Survey  in  cooperation  with  the  North 
Carolina  Geological  and  Economic  Survey;  and,  since  their  establish- 
ment, the  State  Geologist  has  had  the  hearty  cooperation  of  the  Federal 
Bureau  in  having  magnetic  observations  made  at  old  stations  and  new 
stations  established. 

The  following  digest  will  give  the  work  accomplished  in  North  Caro- 
lina from  December  1,  1916,  to  December  1,  1918,  by  the  United  States 
Coast  and  Geodetic  Survey: 

1.  In  view  of  the  fact  that  our  previous  surveys  in  the  interior  waters  of 
North  Carolina  were  made  from  forty  to  sixty  years  ago,  the  work  of  making 
a comprehensive  resurvey  of  Albemarle  and  Pamlico  sounds,  which  was 
begun  in  1914,  was  continued  during  the  calendar  year  1917  in  order  to  furnish 
up-to-date  charts  for  the  increased  traffic  expected  in  these  regions  by  reason 
of  the  purchase  by  the  Government  of  one  of  the  canals  leading  southward 
from  Norfolk  and  the  extensive  improvements  to  the  waterway  from  Norfolk 
to  Beaufort  which  has  been  in  progress  by  the  Government. 

2.  Such  resurveys  included  the  tributaries  of  Albemarle  Sound,  namely: 
Perquimans  River,  Little  River,  Bull  Bay,  and  Scuppernong  River,  Yeopim 
River,  and  detailed  surveys  of  the  towns  of  Hertford  and  Columbia. 

3.  The  resurvey  begun  the  previous  year  of  the  easterly  half  of  Pamlico 
Sound  was  continued  between  Hatteras  Inlet  and  Roanoke  Island. 

4.  The  topography  of  the  inner  and  outer  shore  lines  of  the  entire  beach 
was  completed  within  these  limits.  The  hydrography  also  within  these  limits 
was  completed  with  the  exception  of  a strip  between  New  River  Inlet  and 
Oregon  Inlet.  Additional  hydrographic  work  was  also  done  in  Croatan  and 
Roanoke  sounds  in  order  to  complete  a comprehensive  survey  of  those  sounds. 

5.  A scheme  of  tertiary  triangulation  was  executed  in  Cape  Fear  River, 
from  its  entrance  to  Wilmington. 

6.  Another  scheme  of  tertiary  triangulation  was  run  south  along  the  coast, 
beginning  at  the  southern  end  of  the  triangulation,  which  was  done  in  1914 
in  the  vicinity  of  Wrightsville,  and  carried  to  about  latitude  34°03',  whence 
a traverse  line  was  run  westward  to  connect  with  the  Cape  Fear  River  tri- 
angulation. 

7.  A combined  primary  traverse  and  precise  leveling  line  was  run  along  the 
Seaboard  Air  Line,  from  the  point  where  the  railroad  cuts  the  boundary  be- 
tween South  Carolina  and  North  Carolina,  through  Hamlet,  Sanford,  Raleigh, 
Wake  Forest,  Franklinton,  Henderson,  and  Weldon,  to  the  point  where  the 
railroad  cuts  the  boundary  line  between  North  Carolina  and  Virginia.  This 
line  is  a part  of  the  line  of  primary  traverse  and  precise  leveling  which  runs 
from  Savannah,  Georgia,  to  Norfolk,  Virginia. 

8.  A combined  line  of  primary  traverse  and  precise  leveling  was  run  along 
the  Atlantic  Coast  Line  from  Wilmington,  by  way  of  Fayetteville  to  Sanford. 

9.  A scheme  of  primary  triangulation  was  started  from  the  Eastern  Oblique 
Arc  triangulation  northwest  of  Greensboro.  This  is  to  follow  the  route  of  the 
Southern  Railway  to  Sanford.  A line  of  precise  levels  was  started  at  Greens- 
boro and  will  be  extended  along  the  Southern  Railway  to  Sanford.  By  De- 
cember 1,  1918,  this  line  of  primary  triangulation  and  precise  leveling  will 
probably  be  advanced  about  twenty-five  miles. 
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The  following  are  the  results  of  magnetic  observations  made  by  the 
Bureau  in  27ortk  Carolina  during  1917  and  1918,  together  with  de- 
scriptions of  stations  occupied.  The  1918  dip  values  may  require  slight 
corrections  as  the  result  of  recent  standardization  observations  at  the 
stations  occupied: 

Aberdeen,  Moore  County. — The  station  is  on  the  grounds  of  Mr.  J.  R.  Page, 
one-fourth  mile  west  of  the  center  of  the  town.  It  is  328  feet  south  by  west 
from  Mr.  Page’s  house  on  the  north  side  of  the  driveway;  5.9  feet  from  its 
north  edge;  131.2  feet  west  of  . a three-room  cabin  next  to  a tennis  court; 

about  164  feet  east  of  a group  of  barns  and  sheds,  and  exactly  opposite  a 

clump  of  large  trees  about  98.4  feet  back  of  the  driveway.  The  point  is  marked 
by  a two-foot  length  of  8 by  8 terra-cotta  flue  lining  set  with  its  top  even  with 
the  ground,  and  having  the  upper  part  filled  with  cement  mortar,  in  which  is 
bedded  the  regular  magnetic  station  mark,  stamped  1917.  The  following 
true  hearings  were  determined: 

Steeple  of  Baptist  church,  three-fourths  mile  distant 

(mark)  86°05.3'  east  of  south 

West  edge  of  chimney  of  two-story  house  on  hill 12  05.4  east  of  south 

Southeast  corner  of  brickwork  of  foundation  of  Mr. 

Page’s  house  23  46.0  west  of  north 

Peak  of  water  tank 89  39.5  east  of  south 

Goldsboro,  Wayne  County. — The  station  of  1908  was  reoccupied.  It  is  in  the 
southeastern  part  of  the  city  park,  about  1 mile  east  by  north  from  the  center 
of  the  town  and  about  255  feet  a little  south  of  east  of  the  park  shelter  house. 
It  is  50.3  feet  from  the  edge  of  the  north  brick  border  of  the  road  to  the  south 
which  runs  east  from  the  main  gate,  and  134.7  feet  from  the  fence  on  the  east 
border  of  the  park.  The  station  is  marked  by  a limestone  post  6 by  6 by  30 
inches,  projecting  4 inches  above  the  ground  and  lettered  U.  S.  C.  and  G.  S., 
1908.  The  following  true  bearings  were  determined  in  1908: 


Northeast  corner  of  tower  of  Wayne  cotton  mill 42053.1r  west  of  north 

North  cupola  of  Dawson  home 50  04.5  west  of  south 


Raleigh,  Wake  County. — The  station  of  1913  was  reoccupied.  It  is  on  the 
fair  grounds  about  one-fourth  mile  from  the  nearest  trolley  line  and  about  2 
miles  from  the  center  of  Raleigh  past  the  Agriculture  and  Engineering  Co- 
lege  property  and  Fair  Grounds.  The  station  is  78.1  feet  from  the  nearest 
corner  of  the  house  occupied  by  Mr.  Ross;  46.5  feet  east  of  the  west  fence  on 
the  fair  ground  property;  84  feet  south  of  a fence  running  east  and  west,  and 
about  250  feet  north  of  the  highway.  It  is  marked  by  a marble  post  6 inches 
square,  projecting  about  2 inches  above  the  ground,  and  lettered  C.  and  G.  S. 
The  following  true  bearings  were  determined  in  1913  and  1917 : 


Northeast  edge  of  cross  on  Catholic  church 1°17.7' west  of  south 

Northwest  edge  of  chimney  on  end  of  Catholic  Orphan- 
age   13  12.8  east  of  south 

Spire  on  glass  turret  of  hospital 32  39.8  east  of  south 

Top  of  water  tank  next  to  Experiment  Station  building  40  04.1  east  of  south 

Top  of  floral  building  of  fair  grounds,  center  of  base  of 

flag-pole  68  07.9  east  of  south 
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Rockingham,  Richmond  County. — The  station  of  1899  could  not  be  con- 
veniently reoccupied,  so  a new  station  was  established  in  the  new  cemetery, 
about  134  miles  east  by  north  from  the  center  of  the  town,  on  the  south  side 
of  the  road  to  Hoffman.  The  point  is  in  a vacant  space  between  several  drive- 
ways at  the  entrance  to  the  cemetery.  Measurements  were  taken  to  five  small 
poplar  trees  which  stand  on  the  edge  of  the  driveways  in  the  form  of  a semi- 
circle on  the  east  and  south  sides  of  the  station.  The  distances  from  the 
station  to  the  trees  are  64,  62.6,  40.9,  35.6,  and  59.4  feet,  beginning  with  the 
tree  to  the  northeast  and  taking  them  in  a clockwise  order.  The  station  is 
marked  by  a bronze  disk  set  in  the  top  of  an  8 by  8-inch  terra-cotta  flue  lining, 
filled  with  cement,  and  projecting  2 inches  above  the  ground.  The  following 
true  bearings  were  determined: 


Southeast  gable  of  fair  grounds  building  (mark) 76°21.3'  west  of  south 

Northeast  gable  of  the  same 84  57.8  west  of  south 

Southwest  gable  of  white  one-story  frame  house 10  01.6  east  of  north 

Top  of  central  monument  in  cemetery 37  34.3  east  of  south 


Four  auxiliary  stations  were  also  occupied.  Auxiliary  No.  1 is  near  Blewett 
Falls  ferry,  about  7 miles  west  of  Rockingham  on  the  road  to  Wadesboro,  one- 
fourth  mile  west  of  the  bottom  of  the  long  hill  sloping  down  to  the  lowland 
along  the  Pee  Dee  River.  No.  2 is  on  the  east  side  of  the  road  to  Cheraw, 
about  7 miles  south  of  Rockingham  and  just  south  of  a ford,  65  feet  east  of 
the  road.  No.  3 is  at  a point  7 y2  miles  east  of  Rockingham,  49  feet  north  of 
the  road  to  Hoffman.  No.  4 is  about  one-eighth  mile  beyond  the  7-mile  post 
on  the  highway  to  Pinehurst  and  Raleigh,  about  65  feet  east  of  the  road.  It  is 
about  7 miles  north  of  Rockingham. 

Wadesboro,  Anson  County. — The  station  of  1904  could  not  be  conveniently 
recovered,  so  a new  station  was  occupied.  It  is  about  one-fourth  mile  south- 
west of  the  center  of  the  town,  in  the  southwest  corner  of  the  ball  grounds 
back  of  and  belonging  to  the  public  school.  It  is  269  feet  southwest  of  the 
southwest  corner  of  the  west  school  building;  41.9  feet  east  of  the  west  fence 
of  the  grounds;  about  55  feet  north  of  the  south  fence,  and  48.8  feet  west  of 
the  center  of  a manhole  belonging  to  a line  of  drain-pipe.  The  station  is 
marked  by  a bronze  disk  set  in  the  top  of  a marble  stone  8 by  8 by  18  inches, 
set  with  its  top  flush  with  the  ground.  The  following  true  bearings  were 
determined: 


Steeple  of  Baptist  church  (mark) 42°27.2'  east  of  north 

Peak  of  city  water  tower 62  39.4  east  of  north 

Point  of  tower  of  public-school  building 83  47.1  east  of  south 


Five  auxiliary  stations  were  also  occupied.  Auxiliary  station  A is  300  feet 
northwest  of  the  primary.  Auxiliary  No.  1 is  about  1 mile  east  of  Lilesville 
on  the  north  side  of  the  main  highway  and  about  7 miles  east  of  the  primary. 
No.  2 is  about  one-eighth  mile  southeast  of  Pinkston,  50  feet  east  of  the  road 
and  200  feet  south  of  a cottage.  It  is  about  5 miles  north  of  the  primary.  No. 
3 is  at  Polkton,  on  the  south  side  of  the  main  highway,  and  328  feet  west  of 
Brown’s  Creek.  It  is  about  7 miles  west  of  the  primary.  No.  4 is  about  6 
miles  south  of  the  primary  on  the  west  side  of  the  Chesterfield  road. 
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MAGNETIC  OBSERVATIONS  MADE  DURING  1917-1918 

Marion , McDowell  County. — The  station  of  1898  was  found  under  a hedge 
on  the  east  side  of  the  courthouse  grounds.  Observations  were  made  13.8 
feet  east  northeast  of  this  station  in  the  front  yard  of  the  house  to  the  east 
of  the  courthouse,  but  on  account  of  the  proximity  to  addition  to  the  court- 
house it  was  deemed  best  to  establish  a new  station  for  future  magnetic  Avork 
on  the  high-school  grounds  about  1,000  feet  to  the  southwest.  This  station 
is  166.0  feet  from  the  southeast  corner  of  the  high-school  building  and  121.2 
feet  from  the  near  edge  of  the  concrete  walk  along  the  northeast  side  of  the 
grounds.  It  is  marked  by  a bronze  disk  set  in  the  top  of  a granite  post  6 by  6 
by  24  inches.  The  following  true  bearings  were  determined: 


Chimney  on  small  house  1 mile  distant  (mark) 7°26.2'  west  of  south 

Lutheran  church  spire 50  54.8  east  of  south 

Courthouse  tower  82  09.3  east  of  north 

Baptist  church  spire  40  41.4  east  of  north 

South  corner  of  school  building 71  27.9  west  of  north 


Four  auxiliary  stations  were  also  occupied.  No.  1 is  located  on  the  north- 
east corner  of  the  Greenlee  School  grounds  about  5%  miles  west  southwest 
of  the  primary.  No.  2 is  about  4 y2  miles  northeast  by  east  of  the  primary 
station  on  the  grounds  of  the  Nebo  school,  150  feet  east  of  the  school  building, 
45  feet  from  the  tennis  court  and  80  feet  from  the  side  of  the  road.  No.  3 is 
about  4%  miles  south  southeast  of  the  primary  station  on  the  grounds  of  the 
Glenwood  school,  150  feet  east  of  the  school  building  and  110  feet  north  of  the 
road  along  the  south  side  of  the  grounds.  No.  4 is  about  four  miles  northwest 
by  north  of  the  primary  station  on  an  open  piece  of  ground  across  the  road 
and  about  500  feet  east  of  the  Tom  Creek  schoolhouse. 

Murphy,  Cherokee  County. — The  station  of  1898,  located  on  what  was  the 
high-school  grounds,  but  now  the  residence  property  of  Mr.  P.  E.  Nelson,  was 
reoccupied  as  nearly  as  could  be  determined.  The  point  occupied  was  about 
125  feet  from  the  house  and  35  feet  from  the  near  edge  of  the  concrete  road 
in  front.  A new  station  was  established  in  the  northwestern  part  of  the 
present  high-school  yard  about  % mile  east  northeast  of  the  Southern  Railway 
depot  and  3/8  mile  northeast  of  the  courthouse.  The  station  is  195.9  feet 
from  the  northwest  front  corner  of  the  northwest  wing  of  the  high  school 
building,  and  194.8  feet  from  the  outer  edge  of  the  cornerstone  of  the  high- 
school  building,  Avhich  is  in  the  southern  front  corner  of  the  main  part  of 
the  building.  The  following  true  bearings  were  determined: 

Courthouse  cupola  (mark) 44°26.4'  west  of  south 

Baptist  church  steeple  89  58.4  west  of  north 

Outer  edge  of  northwest  corner  of  white  marble  border 

on  school  building  35  03.9  east  of  north 

Steeple  on  Presbyterian  church 4 37.4  east  of  south 

Outer  edge  of  cornerstone  on  school  building. 72  46.2  east  of  north 


RESULTS  OF  MAGNETIC  OBSERVATIONS  IN  NORTH  CAROLINA  BY  THE  UNITED  STATES  COAST  AND  GEODETIC  SURVEY  BETWEEN 

DECEMBER  1,  1916,  AND  NOVEMBER  30,  1918. 
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EXHIBITS 

It  has  been  found  that  the  State’s  resources  can  be  very  effectively 
advertised  through  exhibits,  and  it  has  been  the  policy  of  the  Survey 
for  a number  of  years  to  make  such  exhibits  at  fairs,  conventions,  etc. 
The  number  of  exhibits  during  the  past  two  years  has  been  somewhat 
curtailed,  however,  by  war  conditions,  and  the  State  Fair  for  1918  was 
cut  out  entirely,  on  account  of  the  grounds  being  taken  over  for  war 
purposes. 

During  1917,  however,  the  following  exhibits  were  made: 

1.  Forestry  exhibit  at  the  Winston-Salem  Fair,  October  2-5,  1917. 

2.  A general  exhibit,  consisting  of  minerals,  forestry  materials,  drainage 
pictures,  maps,  etc.,  at  the  State  Fair  at  Raleigh,  October  15-20,  1917. 

3.  Exhibit  of  road  pictures,  literature,  etc.,  made  in  cooperation  with  the 
State  Highway  Commission  at  the  Southern  Commercial  Congress,  New  York, 
October  13-17,  1917. 

4.  A general  exhibit  of  forestry  materials,  minerals,  drainage  pictures, 
maps,  etc.,  at  the  Mecklenburg  County  Fair,  Charlotte,  N.  C.,  November 
6-10,  1917. 


PUBLICATION  S 

During  the  two  years  December  1,  1916,  to  December  1,  1918,  the 
following  publications  have  been  issued  by  the  North  Carolina  Geological 
and  Economic  Survey  which  embody  the  results  of  the  investigations 
that  have  been  outlined  above  and  to  which  references  have  been  made. 

Volumes 

Volume  IV.  Birds  of  North  Carolina,  by  T.  Gilbert  Pearson,  C.  S.  Brimley, 
and  H.  H.  Brimley.  This  volume  is  now  practically  ready  for  binding. 

Bulletins 

26.  A Report  on  the  Virgilina  Copper  District  of  North  Carolina  and  Vir- 
ginia, by  F.  B.  Laney,  Ph.D. 

(This  bulletin  was  prepared  in  cooperation  with  the  Virginia  Geological 
Survey  and  has  been  published  by  that  Survey.  The  State  Survey  obtained 
a certain  number  of  copies  for  use  until  the  North  Carolina  edition  could  be 
published.) 

27.  Altitudes  of  North  Carolina,  1917. 

Economic  Papers 

44.  Highway  Work  in  North  Carolina  During  the  Calendar  Year  ending 
December  31,  1914.  Compiled  by  Joseph  Hyde  Pratt,  State  Geologist,  and 
Miss  H.  M.  Berry,  Secretary,  1916. 

45.  Proceedings  of  the  Eighth  Annual  Drainage  Convention,  held  under  the 
auspices  of  the  North  Carolina  Drainage  Association  and  the  North  Carolina 
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Geological  and  Economic  Survey,  Belhaven,  N.  November  29,  30,  and  De- 
cember 1,  1915.  Compiled  by  Joseph  Hyde  Pratt,  State  Geologist,  and  Miss 
H.  M.  Berry,  Secretary. 

46.  The  Vegetation  of  Shackleford  Bank,  by  I.  F.  Lewis,  1917. 

47.  Proceedings  of  the  Ninth  Annual  Drainage  Convention  of  the  North 
Carolina  Drainage  Association,  held  at  Greensboro,  N.  C.,  November  22  and 
23,  1916.  Compiled  by  Joseph  Hyde  Pratt,  State  Geologist,  and  Miss  H.  M. 
Berry,  Secretary,  1917. 

48.  Forest  Fires  in  North  Carolina  During  1915,  1916,  and  1917,  and  Present 
Status  of  Forest  Fire  Prevention  in  North  Carolina,  by  J.  S.  Holmes,  State 
Forester,  1918. 

Biennial  Reports 

Biennial  Report  of  the  State  Geologist,  1915-1916.  Joseph  Hyde  Pratt, 
State  Geologist,  1917. 

Special  Publications 

The  following  publications  have  been  prepared  by  the  North  Carolina 
Geological  and  Economic  Survey,  but  printed  by  other  agencies : 

Report  of  Seventh  Annual  Convention  of  the  North  Carolina  Forestry 
Association,  held  at  Raleigh,  N.  C.,  January  24-25,  1917.  Published  by  the 
North  Carolina  Forestry  Association. 

Arbor  and  Bird  Day  Manual  for  North  Carolina,  1918.  Compiled  for  use 
in  the  public  schools  by  the  North  Carolina  Geological  and  Economic  Survey. 
Issued  by  the  Office  of  the  Superintendent  of  Public  Instruction,  1917. 

Forestry:  Its  Place  in  the  Economic  Life  of  the  South.  Two  addresses 
made  at  the  Eighth  Annual  Meeting  of  the  North  Carolina  Forestry  Associa- 
tion held  at  Wilmington,  N.  C.,  January  25,  1918.  Published  by  the  North 
Carolina  Forestry  Association. 

The  Fifth  Road  Institute  and  Other  Papers  Relating  to  Road  Problems. 
Extension  Series,  No.  28,  No.  155  of  the  publications  of  the  University  of 
North  Carolina  Record: 

Press  Bulletins 

During  tbe  past  two  years,  Press  Bulletins  Nos.  154-167  bave  been 
published  and  distributed  by  tbe  North  Carolina  Geological  and  Eco- 
nomic Survey.  These  press  bulletins  discuss  various  questions  relating 
to  forestry,  drainage,  minerals,  etc.,  and  bave  been  issued  in  order  to 
give  to  tbe  people  of  tbe  State  a comprehensive  idea  of  tbe  work  that  tbe 
Survey  is  doing  and  also  to  bring  before  tbe  people  at  once  information 
that  tbe  Survey  has  collected  and  about  which  more  elaborate  reports 
are  in  process  of  preparation.  Tbe  newspapers  quote  freely  from  these 
press  bulletins,  and  in  this  way  tbe  information  collected  by  tbe  Survey 
is  given  more  general  circulation. 

Tbe  following  is  a list  of  the  Press  Bulletins  published  during  tbe  past 
two  years : 

154.  Decision  of  the  Supreme  Court  Regarding  the  North  Carolina  Drainage 
Law.  May  16,  1916.  19  pages. 
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155.  Decision  of  the  Supreme  Court  Relating  to  Drainage  Work.  September 

15,  1916.  6 pages. 

156.  The  Ash  in  North  Carolina.  January  10,  1917.  8 pages. 

157.  Farm  Forestry.  April  6,  1917.  6 pages. 

158.  Amendments  to  the  Drainage  Law  by  the  General  Assembly  of  1917. 

April  10,  1917.  18  pages. 

159.  Mineral  Production  in  North  Carolina  During  1915-16.  October  15, 

1918.  4 pages. 

160.  Cordwood  for  Fuel.  January  30,  1918.  8 pages. 

161.  Maple  Syrup  and  Sugar-making  as  a Farm  Activity.  January  30,  1918. 

4 pages. 

162.  Roadside  Trees  in  North  Carolina.  April  19,  1918.  8 pages. 

163.  North  Carolina’s  Mineral  Industry  During  1917.  October  15,  1918.  4 

pages. 

164.  Timber  Resources  of  Stanly  County.  October  28,  1918.  5 pages. 

165.  Timber  Resources  of  Montgomery  County.  November  30,  1918.  5 pages. 

166.  Timber  Resources  of  Richmond  County.  November  30,  1918.  4 pages. 

167.  Timber  Resources  of  Anson  County.  November  30,  1918.  5 pages. 

Press  Notices 

In  connection  with,  the  work  of  the  Survey  and  the  various  associations 
with  which  it  cooperates,  it  has  been  found  necessary  to  send  to  the 
papers  of  the  State  short  notices  in  regard  to  the  work  which  is  being 
undertaken.  These  notices  cover  anywhere  from  a paragraph  to  a page, 
and  are  sometimes  sent  simply  to  the  daily  papers,  but  frequently  to  all 
the  press  of  the  State.  During  the  past  two  years  the  Survey  has 
issued  and  distributed  111  such  notices. 

Reports  in  Preparation 

In  addition  to  the  above,  the  following  reports  are  now  in  preparation 
or  in  the  hands  of  the  public  printer : 

Bulletins 

26.  A Report  on  the  Virgilina  Copper  District  (North  Carolina  edition). 

28.  The  Clays  of  North  Carolina,  by  W.  S.  Bayley. 

Economic  Papers 

49.  The  Mining  Industry  in  North  Carolina  During  1913-1917,  Inclusive. 

50.  The  Limestones  of  North  Carolina:  Their  Economic  Use,  by  G.  F.  Lough- 

lin,  Joseph  A.  Cushman,  E.  W.  Berry. 

Volumes 

V.  Cretaceous  Deposits  of  North  Carolina,  by  Lloyd  William  Stephens, 

Edward  Wilber  Berry,  Chas.  W.  Gilmore,  and  others. 

VI.  Mushrooms  of  North  Carolina,  by  W.  C.  Coker. 
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ADDITIONAL  PUBLICATIONS  BY  MEMBERS  OF  THE  SURVEY  STAFF 

In  addition  to  the  reports  which  have  been  prepared  for  the  series  of 
State  Survey  Publications,  the  members  of  the  Survey  staff  have  pub- 
lished articles  in  magazines  and  papers  throughout  the  country  which 
have  helped  to  advertise  the  resources  of  the  State  and  its  industrial 
development.  The  articles  published  during  the  past  two  years  are  as 
follows : 

Articles  by  Joseph  Hyde  Pratt,  State  Geologist 

Third  Annual  Meeting  of  American  Association  of  State  Highway  Officials, 
held  at  St.  Louis,  Mo.,  December  5-7,  1916.  Better  Roads  and  Streets,  January, 
1917.  “Southern  Good  Roads,”  January,  1917. 

Honorable  Jesse  Taylor:  An  Appreciation.  Better  Roads  and  Streets,  Janu- 
ary, 1917.  “Southern  Good  Roads,”  January,  1917. 

Great  Need  of  Competent  Men  to  Lay  Drainage  Tile.  “Manufacturers’ 
Record,”  February  15,  1917. 

Progressive  Road  Work  in  North  Carolina.  “Manufacturers’  Record,”  Feb- 
ruary 22,  1917. 

Alabama  Graphite  Deposits.  “Manufacturers’  Record,”  March  22,  1917, 
page  58. 

What  the  Legislature  Did  for  the  Man  Behind  the  Bars.  “The  State  Jour- 
nal,” April  13,  1917. 

Stimulus  to  Good  Roads  Building  Expected  from  New  State  Laws.  “Manu- 
facturers’ Record,”  April  26,  1917,  pages  52-62. 

North  Carolina  Highway  Legislation.  “The  Daily  Bond  Buyer,”  April  20, 
1917,  page  734. 

The  Acute  Demand  for  Pyrite.  “Manufacturers’  Record,”  May  24,  1917. 

Sand-clay  and  Topsoil  Roads ; Shall  They  be  Built  in  Southern  Appalachian 
Region?  Has  the  Winter  Proved  They  Are  a Failure?  “Southern  Good 
Roads,”  June,  1917. 

Monazite.  The  Mineral  Industry  During  1916,  Vol.  XXV,  1917,  pages  519-522. 

Monazite  in  the  United  States.  Mineral  Foote-Notes,  October,  1917. 

The  Fisheries  of  North  Carolina.  “Journal  Elisha  Mitchell  Scientific 
Society,”  Vol.  XXXII,  No.  4,  pages  149-175. 

Military  Roads.  “University  of  North  Carolina  Record,  Extension  Series 
No.  28,”  February,  1918,  pages  7-8. 

Chromite  in  North  Carolina.  “Manufacturers’  Record,”  Ma^ch  21,  1918, 
page  69. 

Mineral  Resources  of  the  Appalachian  South.  Part  of  a Symposium  by 
Southern  State  Geologists  on  the  Raw  Materials  Suitable  for  Chemical,  Elec- 
trochemical, and  Metallurgical  Departments.  “Metallurgical  and  Mining  En- 
gineering,” May  1,  1918,  pages  453-454. 

Chapter  on  “ Earth  and  Sand-clay  Roads ” of  the  American  Highway  Engi- 
neer's Pocketbook,  published  by  John  Wiley  & Sons,  1918. 

Articles  by  J.  S.  Holmes,  State  Forester 

A Tree  Guessing  Contest.  “American  Forestry,”  March,  1918. 

Roadside  Planting.  “The  American  City,”  April,  1918. 

Extension  of  the  Range  of  Prunus  Umbellata  into  North  Carolina.  Journal 
of  the  Elisha  Mitchell  Scientific  Society,  September,  1918. 
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National  Forests  in  North  Carolina,  and  other  articles.  Arbor  and  Bird 
Day  Manual,  1918. 

Forestry  Division,  State  Geological  and  Economic  Survey.  Handbook  of 
North  Carolina,  1917. 

Articles  by  H.  M.  Berry,  Secretary 

Proceedings  of  the  Annual  Convention  of  the  North  Carolina  Good  Reads 
Association  held  at  Asheville,  July  9-11.  “Southern  Good  Roads,”  August, 
1917. 

The  Fifth  Road  Institute.  “University  of  North  Carolina  Record,  Extension 
Series  No.  28,”  February,  1918. 

Iron  in  North  Carolina.  “Charlotte  Observer,”  March  4,  1918. 

Copper  in  North  Carolina.  “Charlotte  Observer,”  March  6,  1918. 

Feldspar  in  North  Carolina.  “Charlotte  Observer,”  March  16,  1918. 

The  Growth  of  an  Idea.  “News  and  Observer,”  March  17,  1918. 

Kaolin  in  North  Carolina.  “Charlotte  Observer,”  March  18,  1918. 

The  North  Carolina  Road  Institute.  “Southern  Good  Roads,”  April,  1918. 

Chromite  in  North  Carolina.  “Charlotte  Observer,”  April  3,  1918. 

Systems  of  Highways  and  the  Systematic  Organization  of  Road  Forces . 
“Southern  Good  Roads,”  June,  1918. 

ADDRESSES  BY  MEMBERS  OF  THE  SURVEY  STAFF 
Addresses  by  State  Geologist 

New  York,  N.  Y. — Address  before  meeting  of  Sigma  Xi,  December  27,  1916. 

Raleigh,  N.  C. — Before  Woman’s  Club  on  “Prison  Reform,”  March  15,  1917. 

Greensboro,  N.  C. — Patriotic  Address  before  Mass  Meeting,  April  6,  1917. 

Chapel  Hill,  N.  C. — Patriotic  talk  before  Mass  Meeting,  April  18,  1917. 

Washington,  D.  C. — Talk  before  Conference  of  Council  of  National  Defense 
on  “The  Labor  Situation,”  May  2,  1917. 

Wilson,  N.  C. — Address  before  the  Diocese  of  North  Carolina  on  “Prison 
Reform,”  May  18,  1918. 

Salemburg,  Sampson  County — Address  at  Pineland  School  for  Girls  on 
“Resources  and  Conservation,”  May  18,  1917. 

February  13-16,  inclusive,  1917 — Talks  before  Fourth  Road  Institute,  Chapel 
Hill,  N.  C. 

1.  Purpose  of  Institute. 

2.  Federal  Aid  in  Road  Construction  and  North  Carolina’s  Apportionment 
of  Federal  Aid. 

3.  Apportionment  of  County  or  Township  Road  Funds  as  Regards  Con- 
struction and  Maintenance. 

4.  Development  of  Systematic  Maintenance  in  the  State. 

5.  Factors  Determining  the  Selection  of  Surfacing  Materials. 

March  22,  1917,  Washington,  D.  C. — (Conference  with  the  Secretary  of  Agri- 
culture on  the  Operation  of  the  Federal  Aid  Road  Building. 

March  23,  1917,  Washington,  D.  C. — Talk  before  Executive  Committee  of 
the  American  Association  of  State  Highway  Officials. 

April  16,  1917,  Columbia,  S.  C. — Address  before  South  Carolina  Highway 
Commission. 

April  27,  1917,  Bryson  City,  Swain  County — Talk  before  the  ^Trustees  of 
the  southwestern  counties  on  the  development  of  Western  North  Carolina. 
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February  22,  1918 — Talk  before  the  Road  Institute  at  Chapel  Hill,  N.  C., 
on  “Military  Roads.” 

May  23,  1917,  Athens,  Ga. — Address  before  the  Georgia  Drainage  Congress 
on  “Value  of  Drainage  in  North  Carolina.” 

Addresses  by  State  Forester 

December  9,  1916,  Chapel  Hill,  N.  C. — Before  State  Newspaper  Institute,  on 
“Relation  of  Forest  Protection  to  the  Pulpwood  Supply.” 

January  4,  1917,  Eureka,  N.  C. — Before  Woman’s  Auxiliary  of  Sandhill 
Board  of  Trade,  on  “Methods  of  Forest-Fire  Protection.” 

March  15,  1917,  Montrose,  N.  C. — Public  School,  on  “Care  of  Our  Pine 
Forests.” 

May  10,  1917,  Old  Point  Comfort,  Va. — North  Carolina  Pine  Association,  on 
“Organizing  for  Forest-Fire  Prevention.” 

August  10,  1917,  Guilford  Battle  Ground,  N.  C. — Farmers’  Institute,  on 
“Farm  Forestry.” 

August  11,  1917,  McLeansburg,  N.  C. — Farmers’  Institute,  on  “Farm  For- 
estry.” 

August  12,  1917,  Elon  College,  N.  C. — Farmers’  Institute,  on  “Farm  For- 
estry.” 

August  14,  1917,  Snow  Camp,  N.  C.,  Farmers’  Institute,  on  “Farm  Forestry.” 
August  15,  1917,  Bahama,  N.  C. — Farmers’  Institute,  on  “Farm  Forestry.” 
August  16,  1917,  Patrick  Henry  School,  Durham  County,  N.  C. — Farmers’ 
Institute,  on  “Farm  Forestry.” 

October  9,  1917,  Linville,  N.  C. — Linville  Forest  Protective  Association,  on 
“Organized  Forest  Protection.” 

January  25,  1918,  Wilmington,  N.  C. — N.  C.  Forestry  Association,  “Some 
North  Carolina  Trees”  (illustrated). 

February  5,  1918,  Bricks,  N.  C. — Brick  Agricultural,  Industrial,  and  Normal 
School,  “Forests  of  North  Carolina”  (illustrated). 

February  7,  1918,  Sanatorium,  N.  C. — State  Sanatorium,  “Forests  of  North 
Carolina”  (illustrated). 

February  8,  1918,  Montrose,  N.  C. — Public  School  Entertainment,  “Forests 
of  North  Carolina”  (illustrated). 

February  13,  1918,  Raleigh,  N.  C. — Farm  Demonstration  Agents,  “Cutting 
Cordwood  for  Fuel.” 

February  19,  1918,  Chapel  Hill,  N.  C. — Good  Roads  Institute,  “Roadside 
Trees  and  Tree  Planting”  (illustrated). 

April  25,  1918,  Greensboro,  N.  C. — N.  C.  Academy  of  Science,  “Extension 
of  the  Range  of  Prunus  UmbeUata  Into  North  Carolina.” 

May  9,  1918,  Abbottsburg,  N.  C. — High  School  Commencement,  “Conserva- 
tion of  Bladen’s  Forest  Resources.” 

May  14,  1918,  Franklinton,  N.  C. — Commencement  of  Albion  Academy,  “War 
Conservation.” 

May  24,  1918,  Chapel  Hill,  N.  C. — High  School,  “Second  Red  Cross  War 
Fund  Campaign.” 

May  29,  1918,  Raleigh.  N.  C. — Conservation  Conference  of  State  Federation 
of  Women’s  Clubs,  “Forest  Protection  for  North  Carolina.” 

June  19,  1918,  Graham,  N.  C. — Biennial  General  Convention  of  Afro-Chris- 
tian  Church,  “War  Conservation.” 

August  7,  1918,  Wrightsville  Beach,  N.  C. — North  Carolina  Good  Roads 
Association,  “Roadside  Tree  Law  for  North  Carolina.” 
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Addresses  by  Secretary  of  the  Survey 

Women’s  War  Work — Before  Women’s  Club,  Hamlet,  N.  C.,  May  25,  1918. 

North  Carolina’s  Contribution  to  Our  Food  Supply — Before  East  Carolina 
Teachers’  Training  School,  Greenville,  N.  C.,  July  8,  1918. 

WAR  WORK 

The  Survey  has  tried  to  render  every  assistance  possible  to  National 
and  State  agencies  during  the  period  of  the  war.  The  activities  of  the 
Survey  may  be  summarized  briefly  as  follows : 

(1)  The  State  Geologist,  as  Lieutenant-Colonel  of  the  State  National 
Guard,  recruited  to  war  strength  three  companies  of  engineers;  and  was 
mustered  into  National  service  with  the  rank  of  Major  in  the  105th 
Engineer  Regiment  in  July,  1917,  at  Greensboro,  N.  C.  From  there 
he  was  sent  to  Camp  Sevier,  S.  C.,  where  he  became  Lieutenant-Colonel 
of  the  105th  Engineer  Regiment.  In  April,  1918,  he  was  sent  with  the 
30th  Division  to  France  where  he  has  rendered  excellent  service  in 
connection  with  the  “Old  Hickory  Division.”  In  October,  1918,  he  was 
promoted  to  the  rank  of  Colonel. 

(2)  The  Survey  has  made  special  investigations  of  certain  minerals 
which  war  conditions  have  made  of  special  importance  and  value,  such 
as  manganese,  pyrite,  limestone,  clays,  etc. 

(3)  The  Survey  has  cooperated  with  the  United  States  Forest  Service 
in  obtaining  enlistments  for  a Forestry  Regiment. 

(4)  The  Survey  made,  for  the  Council  of  National  Defense,  a report 
on  “Materials  for  Rapid  Highway  and  Railroad  Construction  Behind 
the  Front”  which  involves  the  assembling  of  data  relating  to  location, 
quantity,  quality  and  availability  of  road-building  materials ; the  amount 
of  road  machinery  owned  by  the  counties  and  townships,  and  its  availa- 
bility for  the  construction  of  military  roads. 

(5)  The  State  Geologist,  during  1917,  served  as  a member  of  the 
State  Council  of  Defense  and  was  the  State’s  representative  at  a special 
conference  called  by  the  Council  of  National  Defense  at  Washington, 
D.  C. 

(6)  The  Survey  has  rendered  certain  clerical  assistance  to  the  Local 
Exemption  Board  of  Orange  County  and  also  has  done  a great  deal  of 
clerical  work  in  the  various  Bond  and  War  Savings  Stamp  drives. 

(7)  The  Secretary  of  the  Survey,  Miss  Berry,  served  as  Chairman  of 
the  Orange  County  Woman’s  Committee  in  the  Third  Liberty  Loan  Bond 
sale,  and  also  in  the  Fourth  Liberty  Loan  Bond  sale.  In  the  Third  Bond 
Issue  her  committee  sold  58  per  cent  of  the  Bonds  sold  in  the  county; 
and  in  the  Fourth  Bond  drive,  75  per  cent.  In  each  case,  the  county  sold 
considerably  over  its  allotment.  The  Secretary  also  served  as  Chairman 
of  the  local  township  committee  in  the  Thrift  Stamp  drive,  and  in  this 
work  visited  many  portions  of  the  county,  making  talks  to  the  country 
people. 
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(8)  Both  the  State  Forester  and  the  Secretary  have  made  talks 
throughout  the  State  in  regard  to  war  subjects. 

(9)  The.  State  Forester  cooperated  with  the  State  Fuel  Adminis- 
tration, of  which  he  was  a member,  and  with  the  United  States  Forest 
Service  in  urging  the  use  of  cordwood  for  fuel  as  a substitute  for  coal 
for  domestic  purposes. 

(10)  The  Government’s  search  for  walnut  timber  for  use  by  Govern- 
ment contractors  for  construction  of  aeroplane  propellers  and  rifle 
stocks  has  been  assisted  by  the  Survey.  When  the  Farm  Forestry 
Specialist  in  the  Agriculture  Extension  Service  was  appointed,  he  took 
over  this  work,  but  upon  his  leaving  for  the  Army,  it  was  again  handled 
by  the  Survey  force. 

(11)  Early  in  the  war  it  was  thought  that  potash  might  be  produced 
on  a commercial  scale  from  the  hardwood  ashes  which  were  being  wasted 
by  sawmills  and  other  consumers  of  hardwood  in  this  State.  A careful 
study  of  the  conditions  brought  out  the  fact  that  the  manufacture  of 
potash  from  hardwood  ashes  under  present  conditions  was  impracticable. 

ADMINISTRATIVE 

The  administrative  work  of  the  Survey  for  the  past  two  years  has 
been  carried  on  first  by  the  State  Geologist,  until  July,  1917,  when  he 
was  called  into  military  service. 

In  leaving  the  office,  the  State  Geologist  gave  the  following  general 
instructions  to  the  Secretary  of  the  Survey : 

“In  connection  with  the  work  of  the  Survey  during  my  absence,  the  fol- 
lowing memoranda  give  in  detail  the  method  of  administration  and  work  I 
wish  carried  out: 

“1.  Checks  are  to  be  stamped  with  my  name,  underwritten  by  yourself  as 
Secretary,  and  the  check  countersigned  by  J.  S.  Holmes  as  Acting  Director. 

“2.  Vouchers  are  to  be  stamped  with  my  name  and  underwritten  by  you  as 
Secretary. 

“3.  State  warrants  are  to  be  stamped  with  my  name  and  underwritten  by 
you  as  Secretary. 

“4.  You  are  to  conduct  the  office  as  usual,  carrying  on  the  general  corre- 
spondence; keep  the  accounts;  collect  mineral  statistics  in  cooperation  with 
the  United  States  Geological  Survey;  cooperate  with  the  State  Highway 
Commission  and  the  United  States  Office  of  Public  Roads  and  Rural  Engineer- 
ing in  the  collection  of  road  statistics  for  1916-17;  carry  through  the  press 
all  reports  now  in  the  hands  of  the  Commissioner  of  Labor  and  Printing  and 
the  Public  Printer;  edit  and  prepare  for  the  press  such  other  reports  as  are 
now  in  preparation;  prepare  and  install  exhibits  at  the  State  Fair;  collect 
data  from  our  files  and  any  other  sources  relating  to  the  various  counties  for 
use  in  the  preparation  of  a bulletin  on  the  natural  resources  of  the  counties 
of  North  Carolina;  collect  and  compile  data  relating  to  the  work  of  the  drain- 
age districts;  assist  in  any  way  you  can  the  geologist  who  is  employed  to  make 
an  investigation  of  the  limestones  of  the  State  and  certain  other  minerals, 
such  as  pyrite,  manganese,  chromite,  etc. 
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“You  should  continue,  through  the  use  of  press  notices,  press  bulletins,  etc., 
to  advertise  the  work  of  the  Survey  and  to  bring  to  the  attention  of  the  public 
such  matters  connected  with  the  Survey  work  as  are  of  interest  and  value 
to  the  people  of  the  State.  Keep  a file  (duplicate)  of  all  such  work  for  the 
information  of  the  State  Geologist. 

“If  any  unusual  administrative  matters  come  up  you  are  to  consult  with 
the  Acting  Director  or  writh  Mr.  John  Sprunt  Hill  of  Durham,  a member  of 
the  Geological  Board,  wrho  has  offered  to  assist  in  any  way  he  can. 

“You  should  exercise  your  best  judgment  in  carrying  out  any  details  in 
connection  with  the  administrative  work  of  the  Survey,  always  being  guided 
by  the  manner  in  which  such  work  has  been  done  in  the  past.” 

The  following  letter  was  addressed  to  the  Geological  Board  by  the 
State  Geologist  on  January  19,  1918: 

“To  the  Members  of  the  Geological  Board. 

“Gentlemen: — I had  expected  up  until  the  last  moment  to  be  able  to  attend 
the  Board  meeting  in  person,  and  it  has  been  quite  a disappointment  to  me 
not  to  he  able  to  see  you  gentlemen  again.  I am  taking  this  means  of  sending 
a personal  greeting  to  each  of  you  and  certain  recommendations  I have  to 
make  "with  regard  to  the  future  work  of  the  Survey. 

“Since  your  last  meeting  I have  been  called  into  active  military  service. 
Thus  far  I have  been  able,  however,  to  keep  in  touch  with  the  work  of  the 
Survey,  through  correspondence,  and  believe  that  you  wrill  find  the  work  has 
been  very  efficiently  carried  on  by  the  Secretary  of  the  Survey.  At  the  time 
I left  Chapel  Hill  I mapped  out  certain  lines  of  work  to  be  carried  on  by  the 
Survey,  some  of  which  have  been  carried  nearly  in  their  entirety,  while 
others,  for  one  reason  or  another,  have  had  to  be  carried  over  to  the  coming 
year.  I believe  the  plan  suggested,  and  which  is  incorporated  in  my  report, 
should  be  continued  during  the  coming  year  under  the  immediate  supervision 
of  the  Secretary;  because,  with  over  twelve  years’  active  service  in  the  Survey 
w'ork  as  Chief  Clerk,  and  then  as  Secretary  of  the  Survey,  Miss  Berry  is 
thoroughly  familiar  with  all  the  various  lines  of  work  that  the  Survey  has 
undertaken,  and  she  is  also  familiar  with  my  methods  and  plans  for  carrying 
on  the  work. 

“The  limestone  investigation  should  be  begun  this  coming  spring.  I am 
trying  to  make  arrangements  wTith  the  U.  S.  Geological  Survey  to  loan  us 
one  of  their  geologists  to  make  this  investigation.  I consider  this  a very 
important  investigation,  and  want  to  see  it  completed  and  the  results  given 
to  the  public  just  as  early  as  possible. 

“There  is  an  increased  demand  for  mica,  chromite,  and  corundum,  three 
minerals  which  are  found  in  quantity  in  North  Carolina.  I am  preparing 
three  short  publicity  papers  on  these  minerals  to  be  published  in  The  Manu- 
facturer's Record  and  State  papers  and  trade  papers.  These  three  minerals 
have  been  pretty  thoroughly  investigated  and  localities  where  the  minerals 
occur  in  commercial  quantity  are  pretty  well  known  The  high  price  of  iron 
has  again  made  available  commercially  many  of  the  iron  ores  of  North  Caro- 
lina, and  there  is  renewred  activity  in  the  iron  fields  of  Cherokee,  Madison, 
and  Ashe  counties.  These  iron  ores  have  also  been  pretty  thoroughly  investi- 
gated. Those  developing  these  iron  ores  have  used  freely  the  reports  of  the 
Survey. 
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“In  addition  to  creating  a demand  for  certain  of  our  minerals,  the  war  has 
created  a condition  that  I believe  will  cause  the  development  of  tw'o  other 
industries  in  the  State:  One,  a revival  of  the  maple  sugar  industry,  ‘and 
second,  the  starting  of  a peat  fuel  industry. 

“At  one  time  maple  sugar  was  made  in  considerable  quantity  in  Western 
North  Carolina,  and  there  -were  many  splendid  groves  of  sugar  maple.  I 
believe  there  are  sections  of  our  mountain  region  which  are  especially  adapted 
to  growing  sugar  maple,  and  that  if  we  can  interest  our  people  in  growing 
these  trees,  we  can  build  up  a profitable  sugar  industry.  I have  instructed 
the  Forester  to  give  what  time  is  necessary  to  bring  this  sugar  industry 
before  the  people  of  Western  North  Carolina  and  advise  with  them  as  to  how 
to  develop  a sugar  maple  grove  and  stimulate  in  every  wray  possible  the  growth 
of  this  industry. 

“The  high  price  of  coal  and  the  difficulty  in  obtaining  an  adequate  supply 
calls  particular  attention  to  the  large  deposit  of  peat  in  Eastern  North  (Caro- 
lina. Some  of  this  peat  has  already  been  tested  by  having  carloads  of  it 
briquetted,  and  it  made  a very  satisfactory  fuel.  We  have  had  inquiries  re- 
garding peat,  and  the  time  was  never  more  favorable  for  bringing  peat  bri- 
quetting manufacturers  in  touch  with  the  deposits  in  this  State.  I have  in- 
structed the  Secretary  to  try  and  get  the  owners  of  peat  lands  in  touch  "with 
those  who  are  desirous  of  manufacturing  peat  briquets. 

“As  long  as  the  country  is  at  war,  I believe  it  should  be  the  policy  of  the 
Survey  to  assist  the  Federal  as  well  as  the  State  Government  in  every  way 
possible  in  carrying  out  war  measures,  and  to  this  end  I think  the  Survey 
force  should  devote  more  or  less  time  to  giving  talks  and  lectures  in  various 
places  throughout  the  State  upon  subjects  pertinent  to  the  war,  particularly 
those  questions  that  relate  to  conservation  and  more  efficient  utilization  of 
our  resources. 

“Our  drainage  work  has  nowT  reached  such  importance  that  the  Census 
Bureau  is  considering  making  a part  of  the  Agricultural  Census  apply  directly 
to  reclamation  of  swamp  and  overflowed  lands  and  their  productivity.  The 
State  Geologist  has  been  asked  to  assist  in  working  out  plans  for  the  Drainage 
Census.  I think  a drainage  census  would  be  very  valuable  to  North  Carolina, 
and  w’ould  suggest  that  the  Board  pass  a resolution  requesting  the  Honorable 
Sam.  L.  Rogers,  Director  of  the  Census,  to  include  in  the  Agricultural  Census 
a Drainage  Census.  In  connection  with  drainage,  I wrould  suggest  that  the 
Survey  use  its  organization  to  assist  the  State  and  individual  chambers  of 
commerce  and  other  organizations  in  calling  attention  to  the  value  of  our 
reclaimed  swamp  lands  and  start  a propaganda  toward  interesting  and  bring- 
ing settlers  to  these  lands.  There  is  no  question  of  the  great  fertility  of 
these  lands. 

“The  prices  now  being  paid  for  cordwood  make  the  farm  wood-lot  a very 
much  more  valuable  farm  asset  than  it  ever  was  before,  and  the  Forester 
should  devote  a certain  amount  of  time  to  instructing  the  farmers  how  to 
develop  and  conserve  their  w’ood-lots  and  encourage  the  lumbermen  to  con- 
serve the  laps  of  trees  and  utilize  same  for  cordwood  wherever  possible. 

“During  the  ten  years  that  the  Survey  has  carried  on  investigations  relat- 
ing to  the  fishing  industries  of  the  State,  it  has  accumulated  a great  deal  of 
information  regarding  the  fishes  of  the  State,  and  I would  suggest  here  that 
the  attention  of  the  people  of  the  State  be  called  by  means  of  newspaper 
articles  and  other  propaganda  to  the  value  of  fish  as  an  article  of  food  and 
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to  a more  intensive  use  of  our  own  abundant  sea  food.  This  work  can  be 
carried  on  in  cooperation  with  the  State  Fisheries  Commission  and  the  United 
States  Bureau  of  Fisheries.  If  an  active  campaign  is  carried  on  to  get  our 
people  to  have  ‘Fish’  and  ‘Oyster  Days’  in  connection  with  their  ‘Meatless 
Days,’  not  only  will  a forward  step  be  taken  in  connection  with  food  conser- 
vation, but  our  people  as  a whole  will  become  better  acquainted  with  a most 
satisfactory  and  sustaining  food. 

“With  the  exception  of  an  Assistant  Geologist,  whom  we  hope  to  obtain, 
as  I have  already  stated,  from  the  U.  S.  Geological  Survey,  this  work  can  all 
be  carried  on  by  the  present  Survey  force. 

“The  delay  in  issuing  the  publications  of  the  Survey  is  extremely  unfor- 
tunate, and  it  seems  to  me  that  if  the  Geological  Board  and  the  Printing  Com- 
mission could  have  a conference,  the  printing  of  the  reports  of  the  Survey 
might  be  expedited  to  the  advantage  of  the  Survey  work  and  the  value  of  the 
publications.  The  Mushroom  report  is  an  expensive  one  and  a most  valuable 
one.  It  is  not  only  a scientific  but  an  economic  treatise  on  mushrooms,  and 
calls  particular  attention  to  the  edible  forms  as  a very  nutritious  article  of 
food.  This  report  is  ready  for  the  press;  but,  according  to  the  Printing  Com- 
mission, there  are  no  funds  available  for  printing  it.  I am  still  of  the  opinion 
that  the  amount  paid  by  the  State  for  the  Bird  Volume,  which  was  burned 
before  any  copies  were  delivered  to  the  Survey,  should  not  be  charged  against 
the  Survey  printing  fund.  When  we  placed  the  manuscript  in  the  hands  of 
the  Commission  of  Labor  and  Printing,  our  responsibility  and  liability  re- 
garding this  manuscript  and  the  cost  of  printing  same  ceased  until  the  printed 
volume  was  turned  over  to  us.  I should  like  the  decision  from  the  Attorney- 
General  as  to  our  liability.  There  were  also  a number  of  publications  of  the 
Survey  waiting  to  be  bound  in  Uzzell’s  building  which  were  also  charged 
against  us.  Some  of  these  were  in  his  possession  for  over  two  years,  and 
yet  the  Commission  of  Labor  and  Printing  has  never  had  them  bound.  I do 
not  think  they  should  be  charged  against  the  printing  fund  of  the  Survey. 

“The  Survey  should  cooperate  with  the  State  Highway  Commission  in  every 
way  possible.  The  Secretary  of  the  Survey  has  been  elected  Assistant  Secre- 
tary of  the  North  Carolina  Good  Roads  Association,  and  should  be  authorized 
to  assist  this  Association  and  to  attend  their  meetings  similarly  as  the  State 
Geologist  has  been  authorized  to  do.  Arrangements  for  the  Road  Institute, 
which  will  be  held  at  the  University  of  North  Carolina  during  February, 
will  be  made  by  the  Survey  and  the  State  Highway  Commission,  and  this 
work  should  be  continued  from  year  to  year.  The  Survey  will  also  collect, 
in  cooperation  with  the  State  Highway  Commission  and  the  U.  S.  Office  of 
Public  Roads,  statistics  relating  to  road  administration,  construction,  and 
maintenance  during  1916-17.  The  Secretary  of  the  Survey  will  also  continue 
publicity  work  through  press  articles  to  the  State  papers,  road  magazines,  the 
Manufacturers'  Record,  etc.  Yours  respectfully, 

Joseph  Hyde  Pratt, 

State  Geologist.” 

The  work  as  outlined  has  been  carried  out  in  most  of  its  details. 
During  this  time  the  duties  and  responsibilities  of  the  Secretary  have 
been  very  materially  increased,  and  she  has  had  to  carry  out  the  work 
as  planned,  often  times  under  very  great  difficulties,  due  to  abnormal 
conditions.  She  has  had  to  make  a number  of  trips  in  connection  with 
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her  official  duties.  In  July-,  1917  she  attended  the  road  convention  at 
Asheville  and  acted  as  Secretary  of  the  convention.  In  October,  1917, 
she  installed  an  exhibit  at  the  Southern  Commercial  Congress  in  Hew 
York;  in  November,  1917,  she  installed  an  exhibit  of  minerals  and 
forestry  pictures  at  the  Mecklenburg  County  Fair  at  Charlotte.  Early 
in  1918  she  made  three  trips  to  Camp  Sevier  for  consultation  with  the 
State  Geologist  and  one  trip  to  Washington  to  attend  a conference  of  the 
State  Geologists.  The  greater  portion  of  the  Secretary’s  time,  however, 
has  been  given  to  office  work,  including  correspondence,  preparation  of 
press  and  magazine  articles,  collection  of  statistical  data,  proof  and 
editorial  work,  arranging  the  programs  for  the  road  institute  and  road 
conventions,  preparation  of  reports,  keeping  of  accounts;  and  numerous 
other  details. 

Much  of  the  work  which  had  been  planned  had  to  undergo  modi- 
fication because  of  certain  complications  in  securing  the  geologists  to 
carry  it  out.  Through  the  cooperation  of  the  United  States  Geological 
Survey,  however,  men  were  finally  obtained  for  the  field  investigations 
on  the  limestones  and  clays  as  planned,  and  the  reports  covering  these 
investigations  are  now  in  preparation. 

RECOMMENDATIONS  FOR  FUTURE  WORK 

The  State  Legislative  Reference  Librarian  has  asked  for  an  estimate 
of  funds  which  the  Survey  could  use  to  advantage  during  the  next 
biennial  period,  and  the  following  recommendations  have  been  made. 

Recommendations  for  Additional  Appropriations  for  Future  Service. 
— The  State  Geological  and  Economic  Survey  could  render  the  State 
very  effective  and  much  needed  service  along  the  following  lines,  with 
the  expenditures  as  estimated : 

Per  annum 

(1)  For  the  inauguration  of  a system  of  forest-fire  patrol,  which 

should  save  the  State  at  least  $500,000  per  year  in  the  preven- 
tion of  forest  fires $ 10,000.00 

(2)  For  topographic  and  traverse  mapping  (such  maps  being  of 

great  service  in  all  geological,  road,  forestry,  drainage,  hy- 
drographic, and  agricultural  work)  to  be  carried  out  in  co- 
operation with  the  Federal  Survey 10,000.00 


(3)  For  carrying  out  experiments  in  reforesting  devastated  and 

unproductive  areas  (of  which  there  are  vast  areas  in  North 
Carolina),  and  furnishing  assistance  to  farmers  in  tree  plant- 
ing, and  cooperation  with  highway  authorities  in  roadside  tree 
planting  5,000.00 

(4)  For  the  employment  and  expenses  of  a drainage  engineer  for 
work  in  connection  with  the  reclamation  and  development  of 

swamp  and  overflowed  lands  of  the  State 5,000.00 
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FINANCIAL  STATEMENT 

There  is  given  below  a statement  which  shows  the  receipts  and  ex- 
penditures of  the  North  Carolina  Geological  and  Economic  Survey  for 
the  two  years  ending  November  30,  1918,  grouped  together  according 
to  subjects  investigated  during  this  time.  The  receipts  cover  moneys 
received  from  the  State  Treasury  representing  the  annual  appropriations 
and  the  other  sums  received  from  individuals  or  companies  for  coopera- 
tive work  of  various  kinds,  as  indicated.  It  also  includes  a statement 
of  funds  received  from  the  sale  of  timber  of  Mitchell  State  Park  and 
which  are  being  used  for  the  protection  and  maintenance  of  the  Park. 

DECEMBER  1,  1916,  TO  NOVEMBER  30,  1917 


Receipts 

Balance  on  hand $ 0.48 

Annual  appropriation  authorized  by  chapter  94,  section  4434,  Re- 

visal  of  1905  10,000.00 

Annual  appropriation  authorized  by  chapter  915,  Public  Laws  of 

1909  5,000.00 

Reimbursement  of  Survey  on  account  of  money  advanced  Madison 

County  for  payment  of  road  foremen 92.81 

Reimbursement  by  State  Department  of  Agriculture  for  expenses 
of  geologists  in  examining  limestone  property  outside  of  State 

and  for  analyses  58.82 

Amount  received  from  Association  for  clerical  work,  postage,  multi- 
graph work,  telegrams,  etc 190.18 

Amount  received  from  University  of  North  Carolina  on  account  of 

expenses  of  Road  Institute  28.20 

Amount  for  cooperative  forest-fire  patrol 296.91 

Amount  from  State  Fair  Association  on  account  of  expenses  of 

installation  of  1917  exhibit 108.79 


Disbursements 

General  geological  and  mineralogical  investigations..?  1,413.38 


Road  investigations  3,112.66 

Forestry  investigations  3,662.21 

Cooperative  forest-fire  patrol  295.91 

Drainage  investigations  338.06 

Fish  and  oyster  investigations 120.03 

Geological  Board  expenses  7 65.06 

Clerical  and  editorial  expenses 3,878.80 

Office  supplies  and  expenses 1,077.35 

Office  equipment  608.32 

Interest  on  loan  5.00 

Balance  on  hand  1,127.41 


Total 


$ 15,776.19  $ 15,776.19 
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DECEMBER  1,  1917,  TO  NOVEMBER  30,  1918 
Receipts 

Balance  on  hand  $ 1,127.41 

Annual  appropriation  authorized  by  chapter  94,  section  4434,  Re- 

visal  of  1905  10,000.00 

Annual  appropriation  authorized  by  chapter  915,  Public  Laws  of 

1909  5,000.00 

Amount  received  for  cooperative  forest-fire  patrol 464.91 

Amount  received  from  North  Carolina  Forestry  Association  for 

clerical  work  in  connection  with  Forestry  Convention 25.00 

Amount  from  J.  S.  Holmes  on  account  of  railroad  fare  returned. . 2.86 

Amount  from  J.  S.  Holmes  on  account  of  error  in  expense  account  .50 

Amount  from  University  of  North  Carolina  on  account  of  expenses 

of  Road  Institute  35.00 

Amount  from  State  Highway  Commission  on  account  of  expenses 

of  Clipping  Bureau 35.00 

Disbursements 

General  geological  and  mineralogical  investigations.  .$  1,293.78 

Limestone  investigations  1,178.03 

Clay  investigations  802.75 

Forestry  investigations  3,637.82 

Cooperative  forest-fire  patrol  483.41 

Road  investigations  1,993.35 

Water-power  investigations 48.66 

Geological  Board  expenses  132.85 

Clerical  and  editorial  work 2,271.32 

Other  office  expenses  1,296.50 

Office  equipment  112.50 

Balance  on  hand  3,439.71 


Total  $ 16,690.68  $ 16,690.68 

MOUNT  MITCHELL  FUND 
Receipts 

Total  amount  received  for  timber $ 2,087.50 

Disbursements 

Dec.  D.  L.  Moser,  salary  $ 35.00 

Feb.  D.  L.  Moser,  salary  67.50 

Fred  Moser,  labor  24.00 

Samuel  Tow,  labor  9.00 

Mar.  Fred  Moser,  labor  16.00 

D.  L.  Moser,  salary  75.00 

W.  K.  Hall,  labor  41.00 

April  D.  L.  Moser,  salary  75.00 

Fred  Moser,  labor  18.80 

May  D.  L.  Moser,  salary  75.00 
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June  D.  L.  Moser,  salary $ 

Fred  Moser,  salary  

July  D.  L.  Moser,  salary  

Fred  Moser,  salary  

Aug.  D.  L.  Moser,  salary  

Fred  Moser,  salary  

Herman  Ward,  labor  

Homer  Ward,  labor  

W.  L.  Ward,  labor 

Tom  Ward,  labor  

Perley  & Crockett,  merchandise  for  laborers  on 

Mount  Mitchell  

Sept.  W.  L.  Ward,  labor 

Fred  Moser,  salary  

Perley  & Crockett,  merchandise  for  laborers  on 

Mount  Mitchell  

D.  L.  Moser,  salary  

Oct.  D.  L.  Moser,  salary 

W.  L.  Ward,  labor  

Nov.  D.  L.  Moser,  salary 

Balance  on  hand  


75.00 

45.00 

75.00 

60.00 

75.00 

55.20 

10.00 
16.00 
29.04 

14.50 

29.21 

74.50 
60.00 

8.00 

82.50 
90.00 

12.50 
90.00 

578.57 


Total 


$2,087.50  $2,087.50 


PUBLICATIONS 


OF  THE 

NORTH  CAROLINA  GEOLOGICAL  AND  ECONOMIC  SURVEY 


BULLETINS 

1.  Iron  Ores  of  North  Carolina,  by  Henry  B.  C.  Nitze,  1893.  8°,  239  pp.,  20 
pi.,  and  map.  Out  of  print. 

2.  Building  and  Ornamental  Stones  in  North  Carolina,  by  T.  L.  Watson  and 
F.  B.  Laney  in  collaboration  with  George  P.  Merrill,  1906.  8°,  283  pp.,  32  pi., 
2 figs.  Postage  25  cents.  Gloth-'bound  copy  50  cents  extra. 

3.  Gold  Deposits  in  North  Carolina,  by  Henry  B.  C.  Nitze  and  George  B. 
Hanna,  1896.  8°,  196  pp.,  14  pi.,  and  map.  Out  of  print. 

4.  Road  Material  and  Road  Construction  in  North  Carolina,  by  J.  A.  Holmes 
and  William  Cain,  1893.  8°,  88  pp.  Out  of  print. 

5.  The  Forests,  Forest  Lands,  and  Forest  Products  of  Eastern  North  Caro- 
lina, by  W.  W.  Ashe,  1894.  8°,  128  pp.,  5 pi.  Out  of  print. 

6.  The  Timber  Trees  of  North  Carolina,  by  Gifford  Pinchot  and  W.  W.  Ashe, 
1897.  8°,  227  pp.,  22  pi.  Out  of  print. 

7.  Forest  Fires:  Their  Destructive  Work,  Causes  and  Prevention,  by  W.  W. 
Ashe,  1895.  8°,  66  pp.,  1 pi.  Postage  5 cents. 

8.  Water-powers  in  North  Carolina,  by  George  F.  Swain,  Joseph  A.  Holmes, 
and  E.  W.  Myers,  1899.  8°,  362  pp.,  16  pi.  Out  of  print. 
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Laney,  1910.  8°,  137  pp.,  23  pi.,  5 figs.  Postage  15  cents.  Cloth  copies  50 
cents  extra. 

22.  A Report  on  the  Cid  Mining  District,  Davidson  County,  N.  C.,  by  J.  E. 
Pogue,  Jr.,  1911.  8°,  144  pp.,  22  pi.,  5 figs.  Postage  15  cents.  Cloth  copies  50 
cents  extra. 

23.  Forest  Conditions  in  Western  North  Carolina,  by  J.  S.  Holmes,  1911. 
8°,  116  pp.,  8 pi.  Postage  15  cents. 

24.  Loblolly  or  North  Carolina  Pine,  by  W.  W.  Ashe,  Forest  Inspector,  U.  S. 
Forest  Service  (and  former  Forester  of  the  North  Carolina  Geological  and 
Economic  Survey).  Prepared  in  Cooperation  with  the  Forest  Service,  U.  S. 
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Pratt,  1901.  8°,  36  pp.,  and  map.  Postage  2 cents. 
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Tungsten,  Building  Stones,  and  Coal  in  North  Carolina. 
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Gold  Ores,  giving  localities;  takes  up  the  Occurrence  of  Copper  in  the  Virgilina,  Gold  Hill, 
and  Ore  Knob  districts;  gives  Occurrence  and  Uses  of  Corundum;  a List  of  Garnets,  describ- 
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Associations,  Weathering,  method  of  Mining  and  Cleaning,  description  of  monazite  in 
Original  Matrix. 
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18.  Proceedings  of  Second  Annual  Drainage  Convention  held  at  New  Bern, 
North  Carolina,  November  11  and  12,  1909,  compiled  by  Joseph  Hyde  Pratt, 
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21.  Proceedings  of  the  Third  Annual  Drainage  Convention,  held  under 
Auspices  of  the  North  Carolina  Drainage  Association;  and  the  North  Carolina 
Drainage  Law  (codified).  Compiled  by  Joseph  Hyde  Pratt,  1911.  8°,  67  pp., 
3 pi.  Out  of  Print. 
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Detailed  report  on  Mica  Deposits  of  North  Carolina,  by  Douglas  B.  Sterrett;  Detailed  report 
on  Monazite,  by  Douglas  B.  Sterrett;  Reports  on  various  Gem  Minerals,  by  Douglas  B. 
Sterrett;  Information  and  Analyses  concerning  certain  Mineral  Springs;  Extracts  from 
Chance  Report  of  the  Dan  River  and  Deep  River  Coal  Fields;  Some  notes  on  the  Peat 
Industry,  by  Professor  Charles  A.  Davis;  Extract  from  report  of  Arthur  Keith  on  the 
Nantahala  Marble;  Description  of  the  manufacture  of  Sand-lime  Brick. 
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piled by  J.  S.  Holmes,  Forester,  1912.  8°,  71  pp.  Postage  5 cents. 

26.  Proceedings  of  Fourth  Annual  Drainage  Convention,  held  at  Elizabeth 
City,  North  Carolina,  November  15  and  16,  1911,  compiled  by  Joseph  Hyde 
Pratt,  State  Geologist,  1912.  8°,  45  pp.  Out  of  print. 
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10  cents. 

29.  Report  of  the  Fisheries  Convention  held  at  New  Bern,  N.  C.,  December 
13,  1911,  compiled  by  Joseph  Hyde  Pratt,  State  Geologist,  together  with  a 
Compendium  of  the  Stenographic  Notes  of  the  Meetings  Held  on  the  two 
trips  taken  by  the  Legislative  Fish  Committee  Appointed  by  the  General 
Assembly  of  1909,  and  the  Legislation  Recommended  by  this  Committee,  1912. 
8°,  302  pp.  Postage  15  cents. 

30.  Proceedings  of  the  Annual  Convention  of  the  North  Carolina  Good  Roads 
Association  held  at  Charlotte,  N.  C.,  August  1 and  2,  1912,  in  Cooperation 
with  the  North  Carolina  Geological  and  Economic  Survey.  Compiled  by 
Joseph  Hyde  Pratt,  State  Geologist,  and  Miss  H.  M.  Berry,  Secretary,  1912. 
8°,  109  pp.  Postage  10  cents. 

31.  Proceedings  of  Fifth  Annual  Drainage  Convention  held  at  Raleigh, 
N.  C.,  November  26  and^27,  1912.  Compiled  by  Joseph  Hyde  Pratt,  State 
Geologist.  8°,  56  pp.,  6 pi.  Postage  5 cents. 

32.  Public  Roads  are  Public  Necessities,  by  Joseph  Hyde  Pratt,  State  Geolo- 
gist, 1913.  8°,  62  pp.  Postage  5 cents. 

33.  Forest  Fires  in  North  Carolina  during  1912  and  National  and  Associa- 
tion Cooperative  Fire  Control,  by  J.  S.  Holmes,  Forester,  1913.  8°,  63  pp. 

Postage  5 cents. 

34.  Mining  Industry  in  North  Carolina  during  1911-12,  by  Joseph  Hyde 
Pratt,  State  Geologist,  1914.  8°,  314  pp.,  23  pi.,  12  figs.  Postage  15  cents. 

Gives  detailed  report  on  Gold  Mining  in  various  counties  with  special  report  on  Metallur- 
gical Processes  hsed  at  the  Iola  Mine,  by  Claud  Hafer ; description  of  a Cyanide  Mill,  by 
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Percy  Barbour;  the  new  milling  process  for  treating  North  Carolina  Siliceous  Gold  Ores  at 
the  Montgomery  Mine,  including  a description  of  the  Uwarrie  Mining  Company’s  Plant;  notes 
on  the  Carter  Mine,  Montgomery  County,  by  Claud  Hafer;  also  a description  of  the  Howie 
Mine  and  its  mill;  a detailed  report  of  the  Coggins  (Appalachian)  Gold  Mine,  by  Joseph 
Hyde  Pratt;  a list  of  gems  and  gem  minerals  occurring  in  the  United  States;  special  de- 
scriptions of  Localities  where  the  Amethyst,  Beryl,  Emerald,  and  Quartz  Gems  Occur,  as 
taken  from  United  States  Geological  Survey  Report  by  Douglas  B.  Sterrett;  a report  on 
the  Dan  River  Coal  Field,  by  R.  W.  Stone,  as  reprinted  from  Bulletin  471-B  of  the  United 
States  Geological  Survey;  a special  report  on  Graphite,  by  Edson  S.  Bastin  and  reprinted  from 
Mineral  Resources  of  United  States  for  1912;  a special  report  on  Asbestos  describing  both  the 
Amphibole  and  Chrysotile  varieties;  a report  on  the  Mount  Airy  Granite  Quarry;  special  re- 
port on  Sand  and  Gravel,  giving  Uses,  Definitions  of  Various  Sands,  etc.;  the  portion  of  a 
Bulletin  on  Feldspar  and  Kaolin  of  the  United  States  Bureau  of  Mines,  which  relates  to 
North  Carolina,  and  which  takes  up  in  detail  Occurrences,  Methods  of  Mining,  and  De- 
scriptions of  Localities  of  Feldspar  and  Kaolin  mines  in  North  Carolina,  prepared  by  Mr. 
A.  S.  Watts.  In  this  Economic  Paper  are  also  given  the  names  and  addresses  of  pro- 
ducers of  the  various  minerals  during  the  years  covered  by  the  report. 

35.  Good  Roads  Days,  November  5th  and  6th,  1913,  compiled  by  Joseph 
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11  pi.  Postage  10  cents. 

36.  Proceedings  of  the  North  Carolina  Good  Roads  Association,  held  at 
Morehead  City,  N.  C.,  July  31st  and  August  1,  1913.  In  Cooperation  with  the 
North  Carolina  Geological  and  Economic  Survey. — Statistical  Report  of  High- 
way Work  in  North  Carolina  during  1912.  Compiled  by  Joseph  Hyde  Pratt, 
State  Geologist,  and  Miss  H.  M.  Berry,  Secretary.  8°,  127  pp.,  7 figs.  Postage 
10  cents. 
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8°,  82  pp.  Postage  8 cents. 

38.  Forms  covering  the  Organization  of  Drainage  Districts  under  the  North 
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And  Forms  for  Minutes  of  Boards  of  Drainage  Commissioners  covering  the 
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39.  Proceedings  of  the  Good  Roads  Institute  held  at  the  University  of  North 
Carolina,  March  17-19,  1914.  Held  under  the  auspices  of  the  Departments  of 
Civil  and  Highway  Ehgineer  of  the  University  of  North  Carolina  and  the 
North  Carolina  Geological  and  Economic  Survey.  8°,  117  pp.,  15  figs.,  4 pi. 
Postage  10  cents. 

40.  Forest  Fires  in  North  Carolina  during  1914  and  Forestry  Laws  of  North 

Carolina,  by  J.  S.  Holmes,  State  Forester,  1915.  8°,  55  pp.  Postage  5 cents. 

41.  Proceedings  of  Seventh  Annual  Drainage  Convention  of  the  North  Caro- 
lina Drainage  Association  held  at  Wilson,  North  Carolina,  November  18  and 
19,  1914.  Compiled  by  Joseph  Hyde  Pratt,  State  Geologist,  and  Miss  H.  M. 
Berry,  Secretary,  1915.  8°,  76  pp.,  3 figs.  Postage  5 cents. 

42.  Organization  of  Cooperative  Forest  Fire  Protective  Areas  in  North  Caro- 

lina, being  the  Proceedings  of  the  Special  Conference  on  Forest  Fire  Protec- 
tion, held  as  part  of  the  Conference  on  Forestry  and  Nature  Study,  Montreat, 
N.  C.,  July  8,  1915.  Prepared  by  J.  S.  Holmes,  State  Forester,  1915.  8°,  39 

pp.  Postage  4 cents. 

43.  Proceedings  of  the  Second  Road  Institute,  held  at  the  University  of 
North  Carolina,  February  23-27,  1915.  Compiled  by  Joseph  Hyde  Pratt,  State 
Geologist,  and  Miss  H.  M.  Berry,  Secretary,  1916.  8°,  128  pp.  Postage  15  cents. 

44.  Highway  Work  in  North  Carolina  During  the  Calendar  Year  Ending 
December  31,  1914.  Compiled  by  Joseph  Hyde  Pratt,  State  Geologist,  and 
Miss  H.  M.  Berry,  Secretary,  1916.  8°,  55  pp.  Postage  10  cents. 
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45.  Proceedings  of  the  Eighth  Annual  Drainage  Convention.  Held  under 
the  Auspices  of  the  North  Carolina  Drainage  Association  and  the  North  Caro- 
lina Geological  and  Economic  Survey,  Belhaven,  N.  C.,  November  29,  30,  and 
December  1,  1915.  Compiled  by  Joseph  Hyde  Pratt,  State  Geologist,  and  Miss 
H.  M.  Berry,  Secretary.  8°,  90  pp.  Postage  15  cents. 

46.  The  Vegetation  of  Shackleford  Bank,  by  I.  F.  Lewis,  1917.  8°,  40  pp., 

II  pi.  Postage  10  cents. 

47.  Proceedings  of  the  Ninth  Annual  Drainage  Convention  of  the  North 
Carolina  Drainage  Association,  held  at  Greensboro,  N.  C.,  November  22  and 
23,  1916.  Compiled  by  Joseph  Hyde  Pratt,  State  Geologist,  and  Miss  H.  M. 
Berry,  Secretary,  1917.  8°,  110  pp.,  8 figs.  Postage  15  cents. 

48.  Forest  Fires  in  North  Carolina  during  1915,  1916,  and  1917,  and  Present 
Status  of  Forest  Fire  Prevention  in  North  Carolina,  by  J.  S.  Holmes,  State 
Forester,  1918.  8°,  97  pp.  Postage  5 cents. 

49.  Mining  Industry  in  North  Carolina  during  1913-1917,  inclusive,  by 
Joseph  Hyde  Pratt,  State  Geologist,  and  Miss  H.  M.  Berry,  Secretary,  1918. 

VOLUMES 

Vol.  I.  Corundum  and  the  Basic  Magnesian  Rocks  in  Western  North  Caro- 
lina, by  Joseph  Hyde  Pratt  and  J.  Volney  Lewis,  1905.  8°,  464  pp.,  44  pi.,  35 
figs.  Postage  32  cents.  Cloth-bound,  copy  $1  extra. 

Vol.  II.  Fishes  of  North  Carolina,  by  H.  M.  Smith,  1907.  8°,  453  pp.,  21 

pi.,  188  figs.  Postage  75  cents.  Cloth-bound  copy  $1  extra. 

Vol.  III.  The  Coastal  Plain  Deposits  of  North  Carolina,  by  William  Bul- 
lock Clark,  Benjamin  L.  Miller,  L.  W.  Stephenson,  B.  L.  Johnson,  and  Horatio 
N.  Parker,  1912.  8°,  509  pp.,  62  pi.,  21  figs.  Postage  35  cents. 

Pt.  I. — The  Physiography  and  Geology  of  the  Coastal  Plain  of  North  Carolina,  by  Wm. 
Bullock  Clark,  Benjamin  L.  Miller,  and  L.  W.  Stephenson. 

Pt.  II. — The  Water  Resources  of  the  Coastal  Plain  of  North  Carolina,  by  L.  W.  Stephen- 
son and  B.  L.  Johnson. 

Vol.  IV.  The  Birds  of  North  Carolina.  In  press. 

BIENNIAL  REPORTS 

First  Biennial  Report,  1891-1892,  J.  A.  Holmes,  State  Geologist,  1893.  8°, 

III  pp.,  12  pi.,  2 figs.  Postage  6 cents. 

Administrative  report,  giving  Object  and  Organization  of  the  Survey ; Investigations  of 
Iron  Ores,  Building  Stone,  Geological  Work  in  Coastal  Plain  Region,  including  supplies  and 
drinking  waters  in  eastern  counties,  Report  on  Forests  and  Forest  Products,  Coal  and 
Marble,  Investigations  of  Diamond  Drill. 

Biennial  Report,  1893-1894,  J.  A.  Holmes,  State  Geologist,  1894.  8°,  15  pp. 
Postage  1 cent. 

Administrative  report. 

Biennial  Report,  1895-1896,  J.  A.  Holmes,  State  Geologist,  1896.  8°,  17  pp. 
Postage  1 cent. 

Administrative  report. 

Biennial  Report,  1897-1898,  J.  A.  Holmes,  State  Geologist,  1898.  8°,  23  pp. 

Postage  2 cents. 

Administrative  report. 

Biennial  Report,  1899-1900,  J.  A.  Holmes,  State  Geologist,  1900.  8°,  20  pp. 

Postage  2 cents. 

Administrative  report. 
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Biennial  Report,  1901-1902,  J.  A.  Holmes,  State  Geologist,  1902.  8°,  15  pp. 

Postage  1 cent. 

Administrative  report. 

Biennial  Report,  1903-1904,  J.  A.  Holmes,  State  Geologist,  1905.  8°,  32  pp. 

Postage  2 cents. 

Administrative  report. 

Biennial  Report,  1905-1906,  Joseph  Hyde  Pratt,  State  Geologist,  1907.  8°, 

60  pp.  Postage  3 cents. 

Administrative  report;  report  on  certain  swamp  lands  belonging  to  the  State,  by  W.  W. 
Ashe;  it  also  gives  certain  magnetic  observations  at  North  Carolina  stations. 

Biennial  Report,  1907-1908,  Joseph  H^de  Pratt,  State  Geologist,  1908.  8°, 

60  pp.,  2 pi.  Postage  5 cents. 

Administrative  report.  Contains  Special  Report  on  an  examination  of  the  Sand  Banks 
along  the  North  Carolina  Coast,  by  Jay  F.  Bond,  Forest  Assistant,  United  States  Forest 
Service;  certain  magnetic  observations  at  North  Carolina  stations;  Results  of  an  Investiga- 
tion Relating  to  Clam  Cultivation,  by  Howard  E.  Enders,  of  Purdue  University. 

Biennial  Report,  1909-1910,  Joseph  Hyde  Pratt,  State  Geologist,  1911.  8°, 

152  pp.  Postage  10  cents. 

Administrative  report,  and  contains  Agreements  for  Cooperation  in  Statistical  Work,  and 
Topographical  and  Traverse  Mapping  Work  with  the  United  States  Geological  Survey ; Forest 
Work,  with  the  United  States  Department  of  Agriculture  (Forest  Service)  ; List  of  Topo- 
graphic maps  of  North  Carolina  and  counties  partly  or  wholly  topographically  mapped;  de- 
scription of  Special  Highways  in  North  Carolina;  suggested  Road  Legislation;  list  of  Drain- 
age Districts  and  Results  of  Third  Annual  Drainage  Convention ; Forestry  Reports  relating 
to  Connolly  Tract,  Buncombe  County  and  Transylvania  County  State  Farms;  certain  Water- 
sheds; Reforestation  of  Cut-over  and  Abandoned  Farm  Lands  on  the  Woodlands  of  the 
Salem  Academy  and  College;  Recommendations  for  the  Artificial  Regeneration  of  Longleaf 
Pine  at  Pinehurst;  Act  regulating  the  use  of  and  for  the  Protection  of  Meridian  Monu- 
ments and  Standards  of  Measure  at  the  several  county  seats  of  North  Carolina ; list  of 
Magnetic  Declinations  at  the  county  seats,  January  1,  1910 ; letter  of  Fish  Commissioner 
of  the  United  States  Bureau  of  Fisheries  relating  to  the  conditions  of  the  North  Carolina 
fish  industries ; report  of  the  Survey  for  the  North  Carolina  Fish  Commission  referring  to 
dutch  or  pound-net  fishing  in  Albemarle  and  Croatan  sounds  and  Chowan  River,  by 
Gilbert  T.  Rude,  of  the  United  States  Coast  and  Geodetic  Survey ; Historical  Sketch  of 
the  several  North  Carolina  Geological  Surveys,  with  list  of  publications  of  each. 

Biennial  Report,  1911-1912,  Joseph  Hyde  Pratt,  State  Geologist,  1913.  8°, 

118  pp.  Postage  7 cents. 

Administrative  report,  and  contains  reports  on  method  of  construction  and  estimate  of 
cost  of  road  improvement  in  Stantonsburg  Township.  Wilson  County;  report  on  road  con- 
ditions in  Lee  County ; report  on  preliminary  location  of  section  of  Spartanburg-Hender- 
sonville  Highway  between  Tryon  and  Tuxedo ; report  of  road  work  done  by  United  States 
Office  of  Public  Roads  during  biennial  period:  experiments  with  glutrin  on  the  sand-clay; 
road  report  on  Central  Highway,  giving,  Act  establishing  and  report  of  trip  over  the  Highway ; 
suggested  road  legislation ; report  on  the  Asheville  City  watershed ; report  on  the  Struan 
property  at  Arden,  Buncombe  County;  report  on  the  Woodlands  on  the  farm  of  Dr.  J.  W. 
Kilgore,  Iredell  County;  report  on  examination  of  the  woodlands  on  the  Berry  place,  Orange 
County;  report  on  the  forest  property  of  Miss  Julia  A.  Thorns,  Ashboro.  Randolph  County; 
report  on  the  examination  of  the  forest  lands  of  the  Butters  Lumber  Company,  Columbus 
County;  proposed  forestry  legislation;  swamp  lands  and  drainage,  giving  drainage  districts; 
suggested  drainage  legislation ; proposed  Fisheries  Commission  Bill. 

Biennial  Report,  1913-1914,  Joseph  Hyde  Pratt,  State  Geologist,  1915.  8°, 

165  pp.  Postage  10  cents. 

Administrative  report,  and  contains  reports  on  the  work  of  the  State  convicts  on  Hickory 
Nut  Gap  Road,  Henderson  County,  and  on  the  link  of  the  Central  Highway  in  Madison 
County  which  is  being  constructed  with  State  convicts;  report  on  road  work  accomplished 
by  the  State  Survey  and  by  the  United  States  Office  of  Public  Roads  during  biennial  period; 
suggested  road  legislation ; a forestry  policy  for  North  Carolina : report  on  investigation, 
Timber  supply  of  North  Carolina ; reports  on  the  examination  of  certain  forest  lands  in  Halifax 
County ; report  on  the  ash  in  North  Carolina ; report  on  the  spruce  forests  of  Mount 
Mitchell;  report  on  the  forest  fire  conditions  in  the  northeastern  States,  bv^J.  S.  Holmes. 
Renort  on  the  work  of  the  United  States  Forest  Service  in  North  Carolina  in  connection 
with  the  purchase  of  forest  reserves  and  their  protection ; timber  tests,  including  strength 
of  timber,  preservation  of  timber,  timber  suitable  to  produce  pulp,  distillation  of  certain 
woods  and  drying  certain  woods;  suggested  forestry  legislation;  report  on  the  swamp  lands 
and  their  drainage  in  North  Carolina ; suggested  drainage  legislation ; report  on  magnetic 
observations  made  during  biennial  period;  report  on  the  economic  value  of  the  fisheries  of 
North  Carolina;  report  on  the  survey  made  in  Albemarle.  Croatan,  and  Pamlico  sounds  by 
the  Coast  and  Geodetic  Survey;  suggested  fisheries  legislation. 
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Biennial  Report,  1915-1916,  Joseph  Hyde  Pratt,  State  Geologist,  1917.  8°, 

202  pp.  Postage  25  cents. 

Administrative  report,  and  contains  special  reports  on  the  Protection  from  Fire  of  the 
Forested  Watersheds  of  Navigable  Streams;  National  Forest  Reservations;  forestry  report 
on  Lake  Latham  Farm  near  Mebane,  N.  C. ; report  on  Forest  Tract  owned  by  the  Cranberry 
Iron  and  Coal  Company  near  Cranberry,  N.  C. ; report  on  work  of  N.  C.  Forestry  Associa- 
tion ; report  on  Southern  Forestry  Congress ; special  report  on  Fisheries  of  North  Carolina ; 
Magnetic  Observations  made  during  1915  and  1916;  Memorial  Sketch  of  Dr.  Joseph  Austin 
Holmes. 

Biennial  Report,  1917-1918,  Joseph  Hyde  Pratt,  'State  Geologist,  1919.  8°, 

110  pp.  Postage  10  cents. 


Samples  of  any  mineral  found  in  the  State  may  be  sent  to  the  office  of  the 
Geological  and  Economic  Survey  for  identification,  and  the  same  will  be  classi- 
fied free  of  charge.  It  must  be  understood,  however,  that  no  assays  or  quan- 
titative determinations  will  be  made.  Samples  should  be  in  a lump  form 
if  possible,  and  marked  plainly  on  outside  of  package  with  name  of  sender, 
postoffice  address,  etc.;  a letter  should  accompany  sample  and  stamp  should 
be  enclosed  for  reply. 


.These  publications  are  mailed  to  libraries  and  to  individuals  who  may  desire 
information  on  any  of  the  special  subjects  named,  free  of  charge,  except  that 
in  each  case  applicants  for  the  reports  should  forward  the  amount  of  postage 
needed,  as  indicated  above,  for  mailing  the  bulletins  desired,  to  the  State 
Geologist,  Chapel  Hill,  N.  C. 


